CURN 


HEAT 


,  For  Heating  any  Description  of  Building  by  Steam  orUot  Water 

r  THEY  GIVE  ENTIRE  SATISFACTI6N  •  SEND  FOR  CATALOGUE. 

CURNEY  HEATER  MANUFACTURING  CO. 

NEW  YORK  OFFICE  12  E  42512  ST.  188  -  2 00  FRANKLIN  ST  BOSTON. 


KN  O  W  L  ES’ 
Mushroom  Ventilator 

Placed  on  Floors  of 
THEATRES,  SCHOOLS. 
CHURCHES.  PUBUC  HALLS 

Manufactured  by 

GEO.  E.  KNOWLES 
69  Beekm&n  St.  New  York 


The  only  air  controlling:  vent 
which  uniformly  distributes  the 
air  and  without  draug:ht  beini;  felt. 
Opening  adjusted  and  locKod. 
Insist  on  the  KnotuUj’  Mush> 


Ventilation  Through  Distribution 


THE  “GLOBE”  VENTILATOR 
COPPER  AND  GALVANIZED  IRON 

SIMPLE.  SYMMETIUCAL.  STOBM  PROOF.  SUCCESSFUL 
Blue  Print  on  Application 

WNXILATQJhCO.  TROY,  N.  Y. 


GLOBBUVCN^ILAT 


Will  Keep  Oil  out  of  Your  Boiler 
Zl.es'ULla.tiXAS  TT’A.l-xresi 
'vi/  A.'tex*  iSteAxicx 


R088  Valve  Mfg.  Co. 


Troy,  N.  Y. 


Ask  for 

List 

of 

Users 


IMPROVED  WOOD  STEAM  PIPE  CASINGS 


FOR  INSULATING  UNDERGROUND  STEAM  PIPES 

SIMPLE  DURABLE  EFnCIENT 


THE  MICHIGAN  PIPE  CO.,  Bay  City,  Mich. 


Eatecad  at  taoaad-slan  naatttr  at  tha  Patt-Ofllet  la  Kav  York,  V.  T.  Oopyricht.  1911,  by  A  8.  Armaanac 
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THE  SPECIFICATION  OF  STEAM  FITTING 
AND  ENGINEERING  SUPPLIES  THAT  BEAR 
THE  **SIMMONS  MARK**  IS  AN  INSURANCE 
AGAINST  DISSATISFACTION,  A  GUARAN- 
TEE  OF  EFFICIENCY  AND  HIGHEST 
STANDARD  OF  QUALITY.  :t  tt 


The  Rothchild  Rotary 
Gate  Blow-off  Valve 

has  been  subjected  to 
-tests  that 


The  Rothchild  Rotary 
Gate  Blow-off  Valve 

is  a  marked  improvement 
over  any  other  class  of 
Blow-off  Valve  in  use. 

It  is  guaranteed  to  be  the  ^ 

only  valve  ever  made 
that  will  positively  hold 
steam,  water,  ammonia, 
gas,  oil  or  other  fluids, 
hot  or  cold>  It  is  speci- 
fied  for  use  on  all  big  in- 
stallations  where  only 
highly  dependable  fit¬ 
tings  are  required. 


severe  tests- 
have  proven  conclu¬ 
sively  their  complete  effi¬ 
ciency  and  dependability. 
It  is  recognized  as  the 
“  standard  of  the  valve 
world”  by  most  emi¬ 
nent  engineers  of  the 
century. 

Let  us  tell  you  more 
about  it. 


Simmons  Locknut  Plates 


are  made  of  cast  iron  and  brass  and  designed  for  use  in  either  con¬ 
crete  or  wood  flooring.  On  every  installation  they  have  met  with  the 
greatest  satisfaction.  The  extended , sleeve  makes  an  absolutely  water¬ 
tight  joint  and  prevents  water  from  dripping  to  floor  below  when  con¬ 
crete  floor  is  flushed.  It  protects  Wood  ^flooring  from  superheated  steam 
or  hot-water  pipes.  The  pipe  sleeve  can  be  made  from  any  pipe  you 

have  on  hand  _ 

by  threading  at 

A  both  ends.  They 

are  also  adapted 
to  walls 

instal- 

lations. 


USED  ON  GOVERNMENT  CONTRACTS 

JOHN  SIMMONS  COMPANY 

102-110  Center  St..  New  York 


1123  Broadway  NEW  YORK  July,  1911 


Mechanical  Eqaipment  oj"  a  Modern  Factory 

'Btiilding 

IIHATINC;,  VKNTILATIXC;  AND  AIR  WASIIINC.  SYSTKM  IN  PLANT  OF  RKEWSTER  & 
CO.,  LONG  ISLAND  CITY,  NEW  YORK 

As  a  rule,  we  think  of  a  factory  as  chance,  displeasing  to  our  lesthetic 
a  building  designed  solely  to  fill  the  taste.  But  in  the  factory  of  Brew- 
requirements  of  the  industry,  severe-  ster  &  Company,  Long  Island  City, 
ly  plain  in  its  appearance  and,  per-  X.  Y.,  the  architects,  Stephenson  & 


FACTORY  OF  BREWSTER  &  CO..  LONG  ISLAND  CITY,  N.  Y. 
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that  the  heating  and  ventilating  sys¬ 
tem  consists  in  every  respect  of  the 
latest  type  of  apparatus,  including 
arrangements  for  cleansing  and 
humidifying  of  the  air  which  is  per¬ 
formed  by  air  washers  made  by  War¬ 
ren  Webster  &  Co. 

TIIREK  SYSTEMS  OF  HEATING  AND 
VENTILATING 

The  heating  and  ventilating  plant 
consists  of  three  systems.  Practi¬ 
cally  the  entire  building  is  heated  by 
the  fan  system.  However,  in  certain 
rooms  on  the  second  and  sixth  floors, 
supplemental  direct  radiation  from  a 
one-pipe  system  is  used.  A  two- 
pipe  system  of  domestic  steam  sup¬ 
ply  is  provided  for  certain  “Domes¬ 
tic  steam  radiation,  including  steam 
boxes,  glue  heaters,  steam  kettles, 
etc.  Radiators  connected  with  the 
one-pipe  system  furnish  the  heat  for 
the  tower  and  the  tank  house  on  the 
roof,  while  the  main  office  vestibule 
on  Prospect  street  is  taken  care  of  by 
an  indirect  heater  suspended  from 


DIAGRAMMATIC  SKETCH  OF  MAIN  PIPING  TO 
TYPICAL  HEATER  AND  TEMPERING  STACKS. 

the  basement  ceiling  immediately 
below,  encased  in  galvanized  iron 
connected  to  main  supply  air  ducts. 

The  fan  system  consists  of  two 
sets  of  apparatus,  located  in  op¬ 
posite  sides  of  the  basement,  and 
each  supplying  to  half  of  the  build¬ 
ing  properly  cleaned  and  humidified 
fresh,  warm  air.  Each  group  con¬ 
sists  of  a  tempering  coil,  air  washer, 
reheater,  and  fan  driven  by  a  direct- 
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connected  vertical  steam  engine. 
Inasmuch  as  the  only  difference  in 
these  sets  is  that  one  fan  is  a  right- 
hand  top  horizontal  and  left-hand 
bottom  discharge,  while  the  other  is 
the  reverse,  the  same  description 
applies  to  both. 

On  both  Prospect  and  Radde 
street  sides  of  the  building  are 
located  the  fresh  air  intakes  for  the 
respective  fans.  They  are  made  of 


braced  with  2  x  2  x  3/16-in.  angles. 
The  spray  device  extends  the  full 
w'idth  of  the  spray  chamber  and  is 
made  up  of  a  brass  water  pipe,  with 
7/32-in.  perforations  on  both  sides, 
over  which  runs  a  curved  copper 
hood.  The  water  jets  from  the 
spray  pipe  impinge  on  the  inside 
surface  of  the  hood  in  such  a  manner 
that  a  double  sheet  of  water  is 
formed  through  which  all  the  air 


with  fine  mesh  copper  screens  and 
dampers.  After  leaving  the  cold 
air  chamber  the  air  passes  over  the 
tempering  stacks,  consisting  of  2,448 
sq.  ft.  of  American  Radiator  Com¬ 
pany’s  Vento  radiating  surface  and 
enters  the  air  washer.  From  this 
point  it  is  drawn  through  the  re¬ 
heater  of  6,120  sq.  ft.  of  Vento  radiat¬ 
ing  surface  and  distributed  by  the  fan 
to  the  two  main  ducts,  from  whence 
it  is  delivered  to  the  various  floors. 

The  capacity  of  each  of  the  air 
washers  is  85,000  cu.  ft.  per  minute. 
They  are  built  of  galvanized  steel. 


must  pass  before  being  delivered  to 
the  building.  The  spray  water  falls 
into  a  tank  below  and  is  re-circulat¬ 
ed  by  means  of  a  Tacony  Iron  Co.’s 
brass-fitted  turbine  pump  direct-con¬ 
nected  to  a  Crocker-Wheeler  motor. 
On  leaving  the  air  washer  the  air  is 
drawn  over  the  reheater  and  then 
is  forced  to  the  various  floors. 

The  fans  have  68-in.  inlets,  the 
discharge  being  horizontal  at  the 
top  and  annular  at  the  bottom.  The 
i2-in.  X  lo-in.  vertical  enclosed  self- 
oiling  steam  engine  is  capable  of 
driving  them  at  250  R.P.M. 
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In  connection  with  the  tempering 
and  reheating  stacks,  there  is  in¬ 
stalled  a  Powers  system  of  tempera¬ 
ture  control.  This  is  accomplished 
by  a  cold  air  thermostat  operative 
at  38°  to  40°  F.  in  such  a  manner  as 
to  guard  the  air-washers  at  all  times 
against  freezing. 

When  the  temperature  of  the  en¬ 
tering  air  drops  below  38°  F.  the 
tempering  coils  are  supplied  with 
steam,  the  thermostat  being  con¬ 
nected  to  the  supply  and  return 
valve  of  the  individual  groups  of  the 
tempering  coils.  In  connection  with 
this  system  there  is  an  automatic 
electric  air  compressor  wdth  suitable 
storage  tank,  automatic  governor, 
indicating  gauge,  etc. 

The  tempering  stack  consists  of 
two  groups  of  60-in.  \’ento  cast- 
iron  radiators,  each  group  being  36 
sections  wide  and  3  sections  high. 
'Fhe  reheating  stack  is  similar  to 
this,  with  the  exception  that  it  is  5 
groups  deep  instead  of  two. 

Steam  is  supplied  to  the  systems 
by  three  Heine  (150  H.P.  each) 
water-tube,  longitudinal  drum  type 
boilers  located  in  the  basement,  and 
the  working  pressure  carried  is  150 
lbs.  In  this  connection  it  might  be 
stated  that  these  boilers  were  in¬ 
stalled  under  extreme  limited  head- 
room  conditions,  12  ft.  5  in.  only  be¬ 
ing  available  in  the  clear.  It  was, 
therefore,  necessary  to  resort  to 
making  the  nozzle  connections  out 
of  the  front  drums.  For  the  domestic 
steam  system  a  reducing  valve  allows 
the  use  of  30  lbs.  steam.  The  ex¬ 
haust  from  the  fan  engine  is  used  in 
the  heating  system,  supplemented  by 
live  steam  where  necessary.  The 
water  of  condensation  from  all  the 
hot  blast  heating  stacks  is  removed 
by  an  automatic  pump. 

The  flues  of  the  fan  system  dis¬ 
charge  in  general  about  10  ft.  above 
the  floor  of  the  room  and  downward 
at  an  angle  of  about  15°.  Screens 
of  the  plain  lattice  or  diamond  de¬ 
sign  mesh  are  provided.  Above  the 
register  faces  are  placed  adjustable 
regulating  dampers. 


PROVISION  FOR  RECIRCULATING  AIR 

A  recirculating  flue  connection  is 
made  to  each  intake  chamber  so 
that,  during  the  closed  down  period 
of  the  factory,  the  building  is  heated 
by  recirculated  air.  Another  ad¬ 
vantage  of  this  arrangement  permits 
of  the  rapid  heating  of  the  building 
during  the  early  morning  hours  by 
a  lapid  circulation  of  the  recirculat¬ 
ed  air. 

The  entire  steam  power  plant, 
heating,  ventilating  and  forge  sup¬ 
ply  exhaust  plants,  were  designed 
and  supervised  by  Messrs.  Griggs 
&  Holbrook,  of  New  York,  consult¬ 
ing  engineers  for  the  Brewster 
Company,  and  were  installed  by  the 
Fentzlaff  Heating  and  Plumbing 
Company,  also  of  New  York. 


A  Plan  to  Advance  Foreign  Trade 

American  manufacturers  and  produc¬ 
ers  are  invited  to  file  with  each  Ameri¬ 
can  consulate  a  statement  respecting  the 
lines  of  goods  they  have  to  offer  to  for¬ 
eign  buyers. 

Heretofore  American  manufacturers 
have  had  the  privilege  of  filing  catalogues 
in  the  consulates,  but  the  diversity  of 
size  and  form  of  catalogues  and  other 
printed  matter  thus  far  filed,  and  the  fil¬ 
ing  of  this  printed  matter  in  English  in 
consulates  requiring  other  languages,  has 
entailed  unnecessary  time  and  expense  in 
clerical  force,  correspondence  and  trans¬ 
lation  work  in  the  consulates.  It  is  now 
proposed  to  obviate  .these  disadvantages 
by  asking  each  manufacturer  to  prepare 
a  brief  of  his  catalogue  or  printed  matter 
according  to  card  index  specifications, 
these  cards  to  be  classified  in  card  index 
files  under  proper  headings,  and  to  print 
same  in  the  various  commercial  lan¬ 
guages. 

This  cooperative  plan  has  been  ar¬ 
ranged  between  the  Department  of  State 
and  the  Commercial  Bureau  Company  for 
placing  with  each  American  consulate  an 
encyclopedia  of  t.he  industries  of  the 
United  States.  The  work,  we  under¬ 
stand,  is  done  without  charge  to  the 
manufacturer.  Full  particulars  will  be 
given  by  The  Commercial  Bureau  Com¬ 
pany,  50  Church  St.,  New  York. 


A  Movement  to  Standardize  Catalogues 

A  committee  of  the  American  Society  of 
Mechanical  Engineers  has  been  ap¬ 
pointed  to  take  up  the  subject  of  the 
standardization  of  catalogues.  The  mem¬ 
bers  of  the  committee  are  Prof.  William 
Kent,  W.  B.  Snow,  M.  L.  Cooke  and  J. 
B.  Bihbins. 


20 


THE  HEATING  AND  VENTILATING  MAGAZINE 


Coeyificients  of  Heat  Transmission* 

P)Y  John  R.  Allen, 

PROFESSOR  MECHANICAL  ENGINEERING,  UNIVERSITY  OF  MICHIGAN. 


Transmission  of  heat  from  surfaces, 
both  conducting  and  non-conducting, 
is  of  great  interest  to  every  engineer 
connected  with  heating  work.  There 
have  been  many  experiments  made 
along  these  lines,  but  there  is  still  a 
vast  field  that  is  untouched  and  many 
simple  facts  we  do  not  know. 

We  may  divide  these  surfaces  into 
two  general  classes ;  those  in  which  the 
heat  passes  from  the  surface  by  the 
natural  circulation  of  the  air  along  the 
surface  produced  by  the  heated  sur¬ 
face  itself,  and  those  in  which  the  air 
passes  by  the  surface  due  to  a  forced 
circulation,  as  in  a  fan  svstem.  In  the 
first  class  a  large  portion  of  the  heat  is 
given  off  by  radiation  and  in  the  sec¬ 
ond  it  is  almost  all  given  off  by  con- 


upon  the  form  and  the  condition  of 
surface.  At  the  University  of  Michi¬ 
gan,  we  have  for  about  twenty  years 
been  conducting  experiments  upon  the 
transmission  of  heat  through  surfaces 
and  we  find  that,  under  similar  condi¬ 
tions,  the  coefficient  of  transmission 
for  the  same  radiators  remains  con¬ 
stant,  The  constants  are  determined 
in  the  following  manner:  The  con¬ 
densation  of  the  steam  in  the  radiator 
is  carefully  determined  per  square 
foot  of  surface,  and  this  multiplied  by 
the  latent  heat  of  the  steam  at  the 
given  pressure  gives  the  heat  loss  per 
square  foot  of  surface,  Dividing  this 
loss  by  the  difference  in  the  temper¬ 
ature  between  the  steam  in  the  radia¬ 
tor  and  the  temperature  of  the  air  in 


TABLE  I 

HEAT  TRANSMISSION  FROM  DIRECT  RADIATORS 


Type  of  Radiator 

Cast  Iron 

No.  of  Square 
*  Feet 

No.  of  Lbs.  Con¬ 
densed  per  Hr. 
per  Sq.  Ft. 

Coefficient  of 
Transmission 

1  column . 

48 

.212 

1  .82 

2  column . 

48 

.265 

1  .65 

3  column . 

45  .3 

.204 

1  .45 

6  column . 

36 

.217 

1  .35 

WROUGHT  IRON 

1  column . 

12 

.446 

3.27 

2  column . . 

42 

.286 

2. 

3  column . 

48 

.294 

1.77 

4  column . 

48 

.202 

1  .27 

1-lN.  PIPE  COIL 

1  pipe  high . 

.41 

2.8 

4  pipes  high . 

.425 

2.48 

WALL  COIL 

Sq.  Ft.  per  Sec. 

Section  vertical . 

5 

1  .92 

Section  horizontal . 

5 

2.11 

Section  vertical . 

7 

1  .70 

Section  horizontal . 

7 

1  .92 

Section  vertical . 

9 

1  .77 

Section  horizontal . 

Q 

1  .98 

Height  of  cast-iron  and  wrought-iron  radiator  is  38  in. 


vection.  Consider  first  those  surfaces 
along  which  the  air  circulates  by  nat¬ 
ural  draft. 

Engineers  have  generallv  agreed  in 
this  case  that  the  transmission  of  heat 
depends  upon  the  difference  in  tem¬ 
perature  between  the  air  in  the  room 
and  the  steam  in  the  radiator  multi¬ 
plied  by  a  certain  constant  depending 

•Read  at  _  the  third  annuel  convention  of  the 
National  District  Heating  Association,  June  6- 
8,  1911. 


the  room  gives  the  coefficient  of  heat 
transmission.  The  foregoing  table 
gives  the  coefficient  of  heat  transmis¬ 
sion  for  various  radiators. 

In  order  to  determine  how  nearly 
constant  this  coefficient  remains,  a 
series  of  experiments  were  made  at 
varying  room  and  steam  temneratures. 
The  following  table  gives  the  results 
of  this  experiments.  You  will  notice 
that  for  ordinary  conditions  of  opera- 
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tion  this  coefficient  remains  fairly  con¬ 
stant,  so  that  it  is  hardly  necessary  to 
take  the  variation  into  consideration, 
except  in  very  accurate  work,  and  then 
only  where  the  range  of  temperature 
is  very  great  does  the  variation  in  this 
coefficient  materially  affect  the  heat 
loss  from  the  radiator. 

TABLE  II 

HEAT  TRANSMISSION  THROUGH  CAST-IRON 
RADIATOR  UNDER  VARYING  CONDITIONS 
OF  TEMPERATURE 


Difference  in 
Temperature 

Coefficient  of 
Transmission 

80 

1.56 

too 

1.58 

120 

1.615 

140 

1.645 

150 

1.65 

160 

1.675 

170 

1.69 

180 

1.705 

190 

1.72 

The  transmission  of  heat  through 
radiators  and  also  the  coefficient  of 
transmission  will  be  affected  by  the 
temperature  of  the  surfaces  to  which 
the  radiator  radiates  its  heat.  In  the 
first  experiments  that  were  made  at 
the  University  of  Michigan,  the  room 
used  had  very  little  outside  wall  or 
window  surface. 

Some  fifteen  years  later  this  appara¬ 
tus  was  moved  into  another  room  con¬ 
taining  a  large  amount  of  window 
surface.  The  effect  of  this  change 
was  very  m.arked.  The  coefficient  of 
transmission  was  raised  about  7%. 
This  accounts  for  the  fact,  whicli  is 
well  known,  that  in  greenhouse  heat¬ 
ing  the  rules  are  entirely  different 
from  those  used  for  an  ordinary 
house.  Where  radiators  are  exposed 
so  that  the  direct  rays  of  heat  from  the 
radiator  .strike  directly  on  cold  glass 
surfaces  at  a  low  temperature  the  ra¬ 
diation  loss  is  measurably  increased. 
This  is  of  great  assistance  to  the  en¬ 
gineer  for,  if  he  figures  his  radiation 
too  low  in  a  room  with  large  glass 
surfaces,  he  is  helped  by  the  fact  that 
the  radiator  gives  off  more  heat  and 
tends  to  make  up  for  the  lack  of  sur¬ 
face.  *> 


The  coefficients  given  in  the  pre¬ 
vious  tables  are  given  for  rooms  hav¬ 
ing  an  average  amount  of  glass 
surface. 

The  transmission  of  heat  through 
radiators  is  also  affected,  to  a  small 
degree,  by  humidity.  The  effect  of 
humidity  is  shown  in  the  following 
table ; 


TABLE  III 

EFFECT  OF  HUMIDITY  ON  THE  TRANSMISSION 
OF  HEAT  THROUGH  CAST-IRON  RADIATOR 


Percentage  of  Mois- 
•  ture  Saturation 

Coefficient  of 
Transmission 

20 

1.79 

30 

1.77 

40 

1.73 

50 

1.72 

60 

1.69 

70 

1.66 

80 

1.63 

90 

1.61 

100 

1.59 

You  will  notice  that  as  the  humid¬ 
ity  in  the  air  increases  the  heat  losses 
from  the  radiator  diminish.  This  is 
contrary  to  what  might  be  expected, 
but  the  reason  for  it  is  quite  evident 
when  carefully  considered.  Water 
vapor  occupies  twice  the  volume  of  air 
under  the  same  pressure  so  that  when 
the  air  in  the  room  is  moistened  we 
have  less  weight  of  the  medium  pass¬ 
ing  the  radiator  than  when  the  air  is 
dry,  and  therefore  less  heat  lost  by 
convection,  which  lowers  the  total 
heat  transmission.  The  effect  of  the 
moisture  in  the  air  through  the  most 
extreme  ranges  of  humidity  only 
changes  the  coefficient  of  transmission 
about  5%. 

TESTS  OF  INDIRECT  RADIATORS 

In  indirect  radiators,  where  the  air 
passes  over  the  surface  at  a  high  ve¬ 
locity,  and  this  velocity  is  subject  to 
a  wide  range  depending  upon  the  con¬ 
ditions  of  operation,  it  is  necessary,  in 
determining  the  coefficient  of  trans¬ 
mission,  to  take  into  consideration  the 
velocity  of  the  air  passing  over  the 
surface,  as  well  as  the  difference  in 
temperature  between  the  temperature 
of  the  air  outside  and  the  steam  in¬ 
side  the  radiator.  The  results  deter- 
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mined  from  experiments  go  to  show 
that  tliis  coefficient  is  almost  constant 
and  may  be  determined  in  the  follow¬ 
ing  manner : 

Divide  the  B.  T.  U.  transmitted  per 
hour  by  the  difference  between  the 
average  temperature  of  the  air  passing 
the  radiator  and  the  steam  in  the 
radiator.  Divide  this  quotient  by  the 
number  of  cubic  feet  of  air  passing 
per  s(|uare  foot  surface  per  hour.  The 
final  cpiotient  will  be  the  coefficient. 
The  following  table  gives  this  coeffi¬ 
cient  for  an  indirect  pin  radiator  of 
standard  form  and  for  a  long  pin  inr 


coefficient  of  heat  transmission  for 
I -in.  pipe  fan  coils.  It  will  be  noticed 
from  this  table  that  the  coefficient  va¬ 
ries  with  the  depth  of  the  fan  coil 
surface.  For  any  given  number  of 
sections  the  coefficient  remains  ap¬ 
proximately  constant. 

The  object  of  obtaining  these  co¬ 
efficients  is  to  enable  the  engineer  to 
compute  approximatelv  the  heat  losses 
in  the  given  forms  of  surfaces  under 
all  conditions.  We  have  these  heat 
losses  pretty  well  determined  by  ex¬ 
periment  for  ordinarv  conditions  of 
operation,  but  the  engineer  frequently 


TABLE  IV 

COEFFICIENT  OF  TRANSMISSION  FOR  INDIRECT  PIN  RADIATION 


Cu.  Ft.  of  Air  per 
Hr.  per  Sq.  Ft. 
Surface 

B.T.U.  per  Hr.  per  Sq.  Ft.  Actual  Sur¬ 
face  per  Deg.  Diff.  ov'er  Air  and  Steam 

Coefficient 

Short  Pin 

Long  Pin 

Short  Pin 

Long  Pin 

50 

.8 

1  1  .0 

1  .6 

2.0 

100 

1.52 

1  .55 

1.52 

1  .55 

ISO 

2.25 

2 .20 

1  .49 

1.5 

200 

2.85 

2.75 

1  .43 

1  .45 

250 

3.55 

3.25 

1  .42 

1  .30 

300 

4.25 

3.7 

1.415 

1  .23 

350 

4.85 

4.2 

1  .385 

1  .20 

direct  radiator.  The  irregular  varia¬ 
tions  in  the  coefficient  are  undoubtedly 
due  to  the  errors  in  observation.  You 
will  notice  that  the  coefficient  increases 
as  the  velocity  of  the  air  passing  the 
radiator  is  increased. 

Similar  coefficients  of  transmission 
may  be  obtained  for  fan  coil  radiation. 
This  is  determined  in  exactly  the  same 
way  as  above  with  the  exception  that 
the  final  divisor  is  the  velocity  of  air 
passing  the  radiator  in  lineal  feet  per 
minute.  The  following  table  gives  the 


meets  with  conditions  of  operation 
which  are  exceptional,  and  by  means 
of  this  coefficient  he  will  be  able  to 
determ.ine  the  heat  losses,  at  least  ap¬ 
proximately,  under  these  exceptional 
conditions. 

The  laws  governing  the  heat  trans¬ 
mission  through  various  surfaces  are 
really  not  well  determined.  Much  ex¬ 
perimental  work  must  be  done  along 
these  lines  in  order  to  enable  the  engi¬ 
neer  to  make  his  computations  more  ex¬ 
actly.  The  most  successful  rules  for  de- 


TABLE  V 

COEFFICIENT  OF  TRANSMISSION  FOR  FANHEATER  COILS  (OUSTIDE  TEMP.  0®  F.) 


Velocity  Through  Heater  In  Ffft  Per  Minute 


800 

1000 

1200 

1400 

1600 

No.  of 

Section 

Pipe 

Pipe 

Pipe 

Pipe 

Pipe 

Vento 

Coil 

Vento 

Coil 

Vento 

Coil 

V'ento 

Coil 

Vento 

Coil 

1 

.120 

.120 

.120 

.120 

.120 

2 

.0595 

.0535 

.0592 

.0575 

.059 

.058 

.0585 

.058 

.058 

.0575 

3 

.0398 

.0350 

.0399 

.0379 

.040 

.040 

.041 

.041 

.042 

.040 

4 

.0301 

.0240 

.030 

.0269 

.030 

.030 

.038 

.030 

.039 

.030 

5 

.240 

.0160 

.0240 

.0203 

.0240 

.028 

.0240 

.030 

.0239 

.029 

6 

.0198 

.0140 

.0199 

.0165 

.0199 

.019 

.0199 

.019 

.0198 

.019 

7 

.0172 

.011 

.0171 

.0145 

.0170 

.017 

.0171 

.017 

.0171 

.0165 

8 

.0149 

.099 

.0151 

.0125 

.0150 

j^.OlSS 

.150 

.016 

.0150 

.0155 
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termining'  heat  losses  in  transmission 
through  building  are  those  developed 
by  the  German  engineers  and  given  in 
a  small  pamphlet  published  by  J.  H. 
Kinealy,  who  has  translated  the  Ger¬ 
man  work  into  English.  This  is  en¬ 
titled  “Formulas  and  Tables  for  Heat¬ 
ing.”  These  German  engineers  have 
given  coefficients  for  conditions  some¬ 
times  met  with  by  engineers  which  are 
not  familiar  to  a  great  many  Ameri¬ 
cans.  The  following  coefficients 
might  be  added  to  the  list  of  those 
already  given. 

Coefficient. 

From  air  to  smoke  through 
a  clay  plate  ^  in.  thick 

to  air  .  I 

From  air  to  smoke  through 
cast  -  iron  or  sheet  -  iron 

plate  to  air .  1.4 — 2 

From  air  to  smoke  through 
cast-iron  or  wrought-iron 
plate  to  air  on  outside.  .  .  2.6 — 4 
From  steam  through  cast- 
iron  or  wrought-iron  plate 

to  air  .  2.2 — 2.6 

From  steam  through  metal 

wall  to  water . 160 — 200 

The  coefficients  given  in  the  above 
table  assume  that  the  medium  on  the 
two  sides  of  the  plate  through  which 
the  air  is  heated  is  circulated  by  nat¬ 
ural  circulation.  These  conditions  are 
very  much  modified  if  the  medium  on 
the  two  sides  of  the  plate  is  given  a 
more  rapid  circulation.  The  follow¬ 
ing  table  shows  the  variation  coeffi¬ 
cient  of  heat  transmission  due  to  the 


velocity  of  the  water  passing  along  the 
walls  of  condenser  tubes : 

TABLE  VI 


HEAT  TRANSMISSION  FROM  STEAM  TO  WATER 
IN  CONDENSER  TUBES  (FROM  DATA) 


Velocity  of 
Water,  Feet  per 
Minute 

Coefficient  of 
Transmission 

40 

220 

60 

350 

80 

450 

100 

520 

120 

600 

140 

680 

160 

750 

180 

800 

200 

850 

220 

900 

240 

940 

All  experiments  thus  far  show  that 
in  general  the  coefficient  increases 
with  the  increased  velocity  of  the  me¬ 
dium  on  the  two  sides  of  the  plate. 
The  laws  governing  the  effect  of  such 
velocities  are  not  known.  At  the  pres¬ 
ent  time  the  University  of  Michigan 
is  carrying  on  an  elaborate  series  of 
experiments  with  fan  heaters,  and 
with  the  heating  by  hot  w'ater,  with 
the  hope  that  some  more  definite  in¬ 
formation  may  be  obtained  with  refer¬ 
ence  to  the  effect  of  the  velocity  upon 
the  heat  transmission  through  metal 
surfaces.  One  reason  why  more  work 
has  not  been  done  along  these  lines  is 
the  fact  that  such  experiments  require 
elaborate  and  expensive  apparatus  and 
years  of  time. 


Vapor  Heating  Sjrstems 

By  Thom.\s  G.  Mouat 


Some  interesting  observations  on 
the  principle  and  operation  of  vapor 
heating  systems  are  contained  in  a 
discussion  of  the  subject  by  Thomas 
G.  Mouat  before  the  Ohio  Society 
of  Mechanical,  Electrical  and  Steam 
Engineers.  Among  other  things 
Mr.  Mouat  said: 

About  twenty-six  years  ago,  while 
working  as  an  apprentice  at  the 
steam-heating  trade,  1  heard  a  jour¬ 


neyman  steam-fitter  remark  that 
vapor  was  the  coming  heat.  I  asked 
him  what  he  meant  by  the  term 
“vapor,”  and  he  said  it  was  steam 
slightly  above  atmospheric  pres¬ 
sure.  In  those  days  and  for  many 
years  following  it  was  deemed  nec¬ 
essary  to  carry  from  i  to  10  lbs.  of 
steam  pressure  to  heat  a  building 
successfully  with  the  ordinary  grav¬ 
ity  low-pressure  system  without  the 
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means  of  producing  a  partial  vacu¬ 
um  ;  and  most  boiler  manufacturers 
still  set  the  pop  valves  to  blow  at 
15  lbs. 

I>ut  this  steam  fitter’s  prophecy 
has  been  realized,  and  though  it  is 
a  far  cry  from  10  lbs.  pressure  to 
2  oz.  pressure,  it  has  been  practi¬ 
cally  demonstrated  that  a  building 
can  be  heated  in  the  coldest  weather 
with  from  2  to  3  oz.  pressure,  and 
the  term  “vapor  heat”  is  now  ap¬ 
plied  to  a  steam-heating  system 
which  operates  under  this  very  low 
pressure. 

The  main  object  of  vapor  heating 
is  to  provide  for  a  system  that  will 
operate  with  just  a  little  heat  turned 
on  each  radiator,  enough  heat  to  be 
comfortable  without  over-heating 
in  moderate  weather  and  plenty  of 
heat  for  the  coldest  days,  by  simply 
opening  the  supply  valves  a  little 
further.  Each  room  may  be  heated 
regardless  of  the  rest  of  the  build¬ 
ing,  to  suit  the  requirements  of  the 
occupant  or  the  purpose  for  which 
it  is  used. 

Several  attempts  were  made  from 
time  to  time  to  perfect  a  system, 
which  would  permit  the  partial  heat¬ 
ing  of  the  radiators,  but  in  each  case 
they  met  with  failure  due  to  the  ina¬ 
bility  to  control  the  pressure  with 
the  ordinary  diaphragm  damper  reg¬ 
ulator  and  devices  of  this  character, 
where  the  steam  pressure  was  direct¬ 
ly  applied  to  do  the  work. 

I  remember  years  ago  reading  of 
an  English  heating  engineer  who  in¬ 
vented  a  system  which  could  be 
graduated  to  some  extent.  He  ad¬ 
vocated  locating  the  boiler  in  a  pit 
about  4  ft.  deeper  than  the  ordinary 
basement  floor,  so  that  the  water 
could  not  back  up  in  returns  high 
enough  to  cause  any  trouble  when 
the  pressure  got  too  high.  This  sys¬ 
tem  was  not  practical.  A  boiler  put 
so  deep  is  dangerous  to  the  occu¬ 
pants  of  the  house,  and  difficult  to 
take  care  of ;  it  may  be  too  low  for 
the  ordinary  sewer  connections,  so 
that  the  pit  could  not  be  drained ; 
and  the  pressure  variation  provided 
for  and  sure  to  occur  was  too  great 


to  guarantee  any  practical  result 
along  the  lines  of  graduation. 

It  was  not  until  the  direct  appli¬ 
cation  of  steam  in  connection  with 
a  diaphragm  was  dropped,  and  the 
energy  of  water  plus  the  steam 
pressure  was  employed  for  the  pur¬ 
pose  of  regulating  the  boiler  pres¬ 
sure,  that  a  system  permitting  posi¬ 
tive  and  practical  graduation  was 
perfected. 

The  graduated  admission  of  steam 
to  each  radiator  may  now  be  accom¬ 
plished  in  a  properly  constructed 
vapor  system  by  the  use  of  a  sensi¬ 
tive  pressure  and  damper  regulator 
attached  to  the  boiler,  fractional 
valves  and  special  return  fittings  on 
the  radiators,  and  an  opening  in  the 
return  pipe  near  the  boiler  to  permit 
the  escape  of  air.  Xo  air  vents  are 
used  on  the  radiators. 

The  regulator  must  be  so  con¬ 
structed  that  it  will  open  or  close 
with  the  variation  of  i  oz.  of  pres¬ 
sure.  This  result  has  been  obtained 
by  a  regulator  operated  according  to 
the  principles  of  a  hydraulic  bal¬ 
ance,  water  being  forced  out  of  a 
stationary  tank  into  a  movable  tank 
placed  at  the  end  of  a  lever  which 
causes  the  movable  tank  to  tilt 
downward  and  close  the  dampers. 
When  the  pressure  has  dropped  an 
ounce,  part  of  the  water  leaves  the 
movable  tank  and  returns  to  the 
stationary  tank ;  the  movable  tank 
is  then  tilted  upwards  by  the  aid  of 
a  counter-weight  and  the  reverse 
operation  of  lever  and  dampers  oc¬ 
cur.  This  regulator  is  positive  in 
operation ;  when  the  pressure  de¬ 
creases  there  is  nothing  to  hold  it 
shut,  and  with  an  increase  of  pres¬ 
sure  it  must  close,  as  the  power 
exerted  bv  the  pressure  plus  the 
weight  of  water  is  greatly  in  excess 
of  the  force  required  to  operate  the 
regulator. 

There  is  also  a  regulator  on  the 
market  operated  by  a  float  in  a  tank 
placed  alongside  of  the  boiler.  When 
the  water  is  forced  out  of  the  boiler 
the  float  is  raised  and  the  drafts 
closed.  When  the  water  in  the  tank 
drops  back  into  the  boiler  again  the 
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float  descends  and  the  dampers  are 
opened. 

The  graduating  valves  are  con¬ 
structed  so  as  to  permit  a  small 
amount  of  steam  to  enter  the  radiator, 
so  little  that  it  will  be  condensed  in 
heating  a  small  portion  of  it,  or  they 
may  be  opened  still  farther  and  so  heat 
the  entire  radiator.  The  valves  are 
furnished  with  stop  screws  so  that 
they  may  be  set  to  heat  the  entire  ra¬ 
diator  without  permitting  any  steam 
to  pass  through  the  radiator  into  the 
return  pipe. 

The  valves  are  generally  placed  at 
the  top  connection  of  the  radiator. 
Water  radiators  are  used,  which  heat 
horizontally  along  the  top  first  and 
thence  downward  according  to  the 
amount  of  steam  turned  on.  The  re¬ 
turn  fitting  is  placed  at  the  opp>osite 
end  and  connected  to  the  bottom  con¬ 
nection  of  the  radiator.  This  return 
fitting  is  constructed  with  a  small  wa¬ 
ter  seal  which  presents  a  full  opening 
for  the  flow  of  condensation  into  the 
return  pipe,  and  a  restricted  opening 
for  the  escape  of  air  into  the  same 
pipe.  This  restricted  opening  and  wa¬ 
ter  seal  retard  the  flow  of  steam  into 
the  return  pipe.  The  air  and  water 
travel  together  to  a  point  near  the 
boiler,  where  an  opening  for  the  escape 
of  the  air  is  provided  in  the  top  of  the 
return  pipe.  From  this  a  pipe  leads 
to  the  chimney  flue,  where  a  slight  re¬ 
duction  in  pressure  is  caused  tending 
to  help  the  removal  of  the  air.  The 
water  separated  from  the  air  falls  to 
the  boiler. 

A  low  pressure  is  absolutely  neces¬ 
sary  in  order  to  permit  circulation 
under  graduation,  and  a  practically 
constant  pressure  is  required  to  per¬ 
fect  the  graduation. 

The  ordinary  steam-heating  system 
with  its  variable  pressure,  uncertain 
regulation,  and  tendency  toward  vacu¬ 
um  will  not  permit  of  any  graduation. 
A  sufficient  reduction  of  pressure  in 
the  radiator  due  to  the  partial  closing 
of  the  supply  valve  would  immediately 
fill  the  radiator  with  water  through 
the  return  pipe ;  or  in  a  one-pipe  sys¬ 
tem  the  radiator  would  gradually  fill 
with  water  if  the  supply-valve  area 
was  materially  curtailed. 


No  vacuum  can  be  produced  in  a 
vapor-heating  system  of  this  type  be¬ 
cause,  as  has  been  already  stated,  it  is 
open  to  the  atmosphere.  With  the  or¬ 
dinary  steam-heating  system  the  sup¬ 
ply  valves  must  be  either  turned  on 
full  or  shut  off, tight,  which  frequently 
makes  the  rooms  either  too  hot  or  too 
cold,  causing  w'aste  of  fuel  and  dis¬ 
comfort. 

With  the  vapor-heating  system  the 
pressure  is  generally  much  higher  in 
the  supply  pipes  than  in  the  radiators. 
It  may  be  2  oz.  in  the  pipes  and  only 
a  small  fraction  of  an  ounce  in  the 
radiators,  due  to  graduation  and  con¬ 
densation.  The  water  of  condensa¬ 
tion  returns  to  the  boiler  at  a  very  low 
temperature,  averaging  about  85°  F.. 
and  with  some  vapor  systems  the  re¬ 
turn  water  may  be  reheated  by  means 
of  the  waste  gases,  and,  owing  to  its 
own  low  temperature,  it  is  capable  of 
absorbing  a  large  amount  of  heat 
which  would  be  otherwise  wasted  in 
the  ordinary  steam  system  on  account 
of  the  much  higher  temperature  of  the 
return  water. 

There  are  a  good  many  other  rea¬ 
sons  which  recommend  the  vapor  sys¬ 
tem  to  the  public  and  I  will  mention 
a  few  of  them :  the  very  low  pressure 
at  which  the  system  operates  reduces 
the  cost  of  maintenance  to  the  mini¬ 
mum.  It  is  noiseless  in  operation,  as 
there  is  not  enough  pressure  to  pro¬ 
duce  noise.  It  is  economical  in  opera¬ 
tion,  due  to  the  sensitive  regulation, 
the  very  low  pressure  and  the  gradua¬ 
tion.  It  is  capable  of  keeping  up 
steady  heat  from  10  to  12  hrs.  with 
hard  coal  without  attention,  always 
insuring  a  warm  house  in  the  morning. 
There  are  no  air  vents  to  leak,  sputter, 
or  emit  odors  into  the  rooms.  It  is 
much  quicker  to  act  than  hot-water 
heat.  The  danger  from  leakage  or 
freezing  is  reduced  to  the  minimum. 

The  radiators  are  smaller  than  used 
for  hot  water,  and  about  15%  larger 
than  for  the  ordinary  steam  systems. 

When  natural  gas  is  used  for  fuel, 
the  regulator  is  attached  to  a  butterfly 
valve  on  the  gas  supply  pipe,  which 
prevents  over-pressure  and  makes  the 
system  almost  automatic,  with  the  ex- 
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ception  of  turning-  the  valves  on  and 
off  at  the  radiators. 

The  safety  valves  are  set  to  hlovv  at 
8-oz.  ])ressiire.  I  have  been  heating 
my  own  home  during  the  last  two 
months  with  about  «)4-oz.  pressure  at 
the  boiler. 

Altogether  the  vapor-heating  sys¬ 
tem  is  a  very  satisfactory  means  of 
modern  heating,  and  I  recommend  it 
to  your  further  investigation. 


In  reply  to  (|uestions  Mr.  Mouat 
stated  that  a  hot-water  system  could 
be  changed  to  a  vapor  system  by  pro¬ 
viding  a  steam  space  in  the  l3oiler.  The 
low  steam  pressure  of  oz.  was 
measured  hy  a  water-column,  and  not 
by  an  ordinary  spring  steam  gauge. 
He  considered  the  vapor  system  safer 
than  a  water  system  on  account  of  the 
water-seal  and  automatic  water  sup¬ 
ply. 


T/>e  OJificidl  Federal  Furnace  League  Method 
oj"  Testing  Furnaces* 

J)Y  Dr.  W.  F.  Colbert, 

E.NGINEfat  OE  THE  FEDERAL  FURNACE  LEAGUE 


At  the  last  annual  meeting  of  the 
Federal  Furnace  League  it  was  decid¬ 
ed  that  a  standard  method  of  estimat¬ 
ing  furnace  heating  requirements  and 
a  standard  method  of  installing  fur¬ 
naces  should  be  adopted. 

It  was  also  decided  that  furnaces 
should  be  rated  in  accordance  with  the 
standard  system  of  installation  adopt¬ 
ed  and  that  the  ratings  of  furnaces 
should  be  based  on  actual  tests  per¬ 
formed  by  disinterested  persons.  Ac¬ 
cordingly,  the  executive  committee  of 
the  league  was  instructed  to  have 
prepared  for  the  league  a  standard 
system  for  installing  furnaces  and  to 
take  such  steps  as  they  might  deem 
necessary  to  carry  on  the  testing  and 
rating  of  furnaces  in  accordance  with 
the  standard  system  adopted. 

THE  LE.\GUe's  TE.STING  ST.\TI0N 
A  building  was  erected  and 
equipped,  and  in  the  latter  part  of 
January,  1911,  I  received  notice  that 
the  engineering  department  of  the 
league  was  to  take  charge  of  the  test¬ 
ing  station  on  February  i,  and  I  was 
instructed  to  carry  on  the  work  of  test¬ 
ing  furnaces  as  rapidly  as  circum¬ 
stances  would  permit, 

f;quipme.\t  of  testing  st.ation 
The  testing  station,  located  at  Xew- 
ton  Square,  Pa.,  is  a  two-story  frame 

•Presented  at  the  annual  meeting  of  the 
Federal  Furnace  League,  in  New  York,  May  9, 
1911. 


building  about  6o  ft,  long  by  i6  ft. 
wide.  The  first  story  is  used  as  a  fur¬ 
nace  room  and  is  provided  with  four 
permanent  furnace  foundations  and 
underground  cold-air  ducts  ( the  inlet 
to  each  cold-air  duct  being  controlled 
by  a  hinged  door)  ;  with  four  iierma- 
nent  smoke-flues  (with  an  electric  py¬ 
rometer  for  reading  the  temperature 
of  gases  leaving  the  furnaces),  and 
with  eight  heat-pipe  connections  to  the 
second  story  of  the  building.  On  the 
second  floor  are  the  eight  heat-pipe 
outlets,  two  for  each  furnace,  with  a 
recording  anemometer  and  a  standard 
thermometer  for  each  pipe. 

This  equipment  makes  four  com¬ 
plete  testing  stations  of  graded  sizes, 
as  follows: 

Station  No.  i. — (For  furnaces  up  to 
20  in.  average  fire-pot  diameter),  has 
a  foundation  for  furnaces  with  32  in. 
to  44  in.  casing  diameters,  cold-air 
duct  10  in.  X  22  in.,  smoke-flue  (36  ft. 
above  grate),  7  in.  diameter,  two  14- 
in.  diameter  heat  pipes  connected  to 
two  riser  jiipes,  each  with  a  net  cross- 
section  area  of  1.03  sf|.  ft. 

Station  No.  2. —  (For  furnaces  with 
20  in.  to  24  in.  average  fire-pot  diam¬ 
eter),  has  a  foundation  for  furnaces 
with  40  in.  to  52  in.  casing  diameters; 
cold-air  duct  12  in.  by  26  in.;  smoke- 
flue  (36  ft.  above  grate),  8  in.  diam¬ 
eter;  two  17-in.  diameter  heat  pipes 
connected  to  two  riser  pipes,  one  with 
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a  net  cross-section  area  of  1.435  sq.  ft. 
and  the  other  with  a  net  cross-section 
area  of  1.42  sq.  ft. 

Station  No.  3. — (For  furnaces  with 
24  in.  to  29  in.  average  fire-pot  diam¬ 
eter),  has  a  foundation  for  furnaces 
with  50  in.  to  62  in.  casing  diameters ; 
cold-air  duct  14  in.  by  34  in.;  smoke- 
flue  (36  ft.  above  grate),  9  in.  diame¬ 
ter;  two  20-in.  diameter  heat  pipes 
connected  to  two  riser  pipes,  one  with 
a  net  cross-section  area  of  2.08  sq.  ft. 
and  the  other  with  a  net  cross-section 
area  of  2.10  sq.  ft. 

Station  No.  4. — (For  furnaces  with 
29  in.  to  36  in.  average  fire-pot  diam¬ 
eter),  has  a  foundation  for  furnaces 
with  60  in.  to  72  in.  casing  diameters ; 
cold-air  duct  18  in.  by  44  in.;  smoke- 
flue  (36  ft.  above  grate),  12  in.  diam¬ 
eter;  two  20  in.  by  25  in.  square  col¬ 
lars  tapered  to  21;  in.  diameter  heat- 
])ipes  connected  to  two  riser  pipes, 
each  with  a  net  cross-section  area  of 
3.35  sq.  ft. 

now  THE  READINGS  WERE  TAKEN 

After  the  riser  pipes  and  the  perma¬ 
nent  sheet  metal  work  w’ere  all  in 
])lace.  the  pipes  were  standardized  by 
placing  at  the  center  of  the  pipe  the 
anemometer  that  in  future  was  to  be 
used  in  the  pipe,  and  by  placing  other 
anemometers  at  various  points  in  the 
])ipes.  Readings  for  a  period  of  10 
min.  were  taken  and  the  positions  of 
the  anemometers  were  changed  (ex¬ 
cept  the  center  anemometer)  and  an¬ 
other  reading  taken.  This  was  repeat¬ 
ed  from  three  to  five  times  on  each 
pipe  until  practically  the  entire  area 
of  the  pipe  had  been  compared  to  the 
center.  This  procedure  was  followed 
out  not  once,  but  several  times  on 
each  pipe,  the  work  taking  more  than 
two  weeks  to  complete,  and  when  the 
results  of  these  repetitions  were  com¬ 
pared,  the  variation  was  found  to  be 
less  than  .005.  From  the  complete 
series  of  results  on  each  pipe  an  aver¬ 
age  was  struck  and  is  now  in  use. 

These  standard  ratios  are  as  fol¬ 
lows  : 

Station  No.  1 ,  pipe  No.  1 ,  aver,  reading,  Center  X 1 .043 
pipe  No.  2 ,  aver,  reading.  Center  X 1 . 1 08 
Station  No.  2,  pipe  No.  1 ,  aver,  reading.  Center  X 1 .08 
pipe  No.  2 ,  aver,  reading.  Center  X 1 . 3 76 
Station  No.  3,  pipe  No.  1 ,  aver,  reading.  Center  X  1.1 72 
pipe  No.  2,  aver,  reading.  Center  X  1.225 
Station  No.  4,  pipe  No.  1,  aver,  reading.  Center  X  1.2 72 
pipe  No.  2,  aver,  reading.  Center  XI.  141 


The  fact  that  the  average  in  every 
case  is  greater  than  the  center  read¬ 
ing  is  due  to  the  curved  baffles  at  the 
base  of  the  riser  pipes,  causing  an  in¬ 
creased  velocity  of  flow  of  air  at  the 
back  of  the  pipe.  The  variations  in 
ratio  are  due  to  variations  in  the  curve 
of  the  baffle  plates. 

In  addition  to  these  corrections  for 
velocities  in  pipes,  it  is  necessary  to 
make  an  allowance  for  variations  in 
heat  losses  in  pipes.  The  proportion 
of  uncovered  pipe  surface  on  the 
other  stations  is  not  as  great  as  on 
Station  No.  i,  accordingly  we  had  to 
find  a  standard  ratio  to  equalize  the 
heat  loss  on  the  other  stations. 

A  rough  estimate  was  made  and 
compared  with  results  obtained  by  in¬ 
terchanging  furnaces  from  one  station 
to  another.  Bv  this  method  we  ob¬ 
tained  corrections  for  heat  losses  in 
pipes  as  follows: 

Station  No.  1 — Multiply  total  test  results  by  1.000 
Station  No.  2 — Multiply  total  test  results  by  .988 
Station  No.  3 — Multiply  total  test  results  by  .963 
Station  No.  4 — Multiply  total  test  results  by  .988 

The  heat  loss  in  pipes  as  corrected 
represents  a  little  more  than  20%  of 
the  heat  delivery  at  the  outlets — i.  e., 
the  furnaces  deliver  at  the  crown  a 
little  more  than  120%  of  the  amount 
of  heat  recorded  at  the  outlets.  For 
the  purpose  of  rating,  we  use  the  de¬ 
livery  at  outlets,  assuming  that  the 
heat  lost  in  uncovered  pipes  at  the 
testing  station  does  not  exceed  the 
heat  loss  in  covered  pipes  in  an  actual 
installation  (the  Federal  system  re¬ 
quires  all  heat  pipes  to  be  covered 
with  a  good  non-conducting  cover¬ 
ing). 

In  addition  to  these  fixed  correc¬ 
tions,  there  are  corrections  for  fuel 
consumed  in  each  test  and  corrections 
for  average  temperature  of  air  pass¬ 
ing  through  the  furnace. 

LOW-GRADE  ANTHRACITE  COAL  USED 

The  coal  used  for  testing  is  a  low- 
grade  anthracite,  stove  size,  with  a 
large  percentage  of  cinder  and  ash, 
and  a  low  heat  value.  This  low-grade 
fuel  was  ordered  so  that  we  might  be 
certain  that  the  fuel  used  in  the  tests 
was  not  better  than  that  used  in  fur¬ 
naces  in  actual  operation. 

The  correction  for  coal  consumption 
will  necessarily  vary  with  different 
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samples  of  coal,  and  although  it  can 
be  worked  out  theoretically,  the  the¬ 
oretical  correction  does  not  include  the 
latent  heat  in  the  ashes  and  cinders  of 
the  residuum,  which  varies  with  the 
condition  of  the  fire  and  temperature 
of  the  residuum.  The  correction  for 
fuel  now  in  use  at  the  testing  station 
is  as  follows: 

Pounds  of  residuum  minus  14%  of 
the  total  weight  of  wood  and  coal  used 
equals  pounds  of  carbon  which,  when 
multiplied  by  i6,cxx),  equals  B.  T.  U. 
of  heat  in  residuum  and  this  total 
when  divided  by  12,000  equals  the 
value  in  pounds  of  coal,  which,  when 
subtracted  from  the  weight  of  coal  put 
into  the  furnace,  gives  the  actual 
amount  of  coal  consumed.  This 
amount  is  divided  into  the  amount  of 
coal  the  furnace  should  burn  in  eight 
hours,  and  the  resulting  fraction  is 
used  as  a  factor  to  correct  the  test  re¬ 
sults  to  the  standard. 

The  correction  for  average  temper¬ 
ature  of  air  passing  through  the  fur¬ 
nace  is  obtained  as  follows:  Under 
the  Federal  system  the  maximum  reg¬ 
ister  temperature  is  150°  F.,  corre¬ 
sponding  to  a  temperature  of  over 
180°  F.  at  collars  on  bonnet  of  fur¬ 
nace.  It  is  assumed  that  the  average 
temperature  of  air  passing  over  the 
heating  surfaces  in  the  furnace  would 
be  100°  F.,  or  two-thirds  of  150“  F. 
(the  register  temperature).  From  the 
average  temperature  of  air  at  outlets, 
we  subtract  the  average  outdoor  tem¬ 
perature  and  add  two-thirds  of  the  re¬ 
mainder  to  the  average  outdoor  tem¬ 
perature.  From  this  sum  we  subtract 
100,  and  the  remainder  represents  the 
number  of  parts  per  1,000  the  in¬ 
creased  temperature  has  diminished 
the  air  heating  power  of  the  furnace. 
This  factor  is  used  to  correct  the  re¬ 
sults  obtained  in  the  tests  to  the  re¬ 
sults  that  would  have  been  obtained 
under  zero  weather  conditions. 

THE  METHOD  OF  TESTING 

The  method  of  testing  is  rather 
complicated  and  a  description  without 
illustration  would  be  very  confusing. 
Probably  the  best  way  to  describe  the 
method  of  testing  would  be  to  conduct 
an  imaginary  test  on  a  No.  548  “Hot 


Stuff’’  furnace,  manufactured  by  the 
“Hot  Stuff”  Heater  Co. 

The  furnace  is  described  in  the  cata¬ 
logue  as  a  25-in.  diameter  fire-pot 
with  a  48-in.  diameter  casing.  The 
manufacturers  have  shipped  the  fur¬ 
nace  to  us  with  two  20-in.  diameter 
outlets  in  the  bonnet. 

Before  the  furnace  was  set  up  in  the 
testing  station  we  measured  the  fire- 
]DOt  and  found  the  dimensions  to  be 
as  follows : 


Diameter  at  top  of  tire-pot . 2S  in. 

Diameter  at  bottom  of  fire-pot . 22  in. 

Average  diameter  of  fire-pot . 23. S  in. 

Depth  of  fire-pot . 16  in. 


(Depth  of  fire-pot  in  tests  is  limited  to  IS  in.) 

On  this  basis  the  cubic  contents  of 
the  fire-pot  are : 

23.5"  X23.5"  X0.78S4  X15"  =  S06  cu.  in. 

6506 -s- 1 728  =  3.765  cu.  ft.  X64  =  241  lbs.  coal. 

The  furnace  had  an  average  fire-pot 
diameter  less  than  24  in.  and  was  set 
up  on  Station  No.  2  and  connected  to 
the  17-in.  diameter  round  heat  pipes 
by  20  in.-iy  in.  tapering  joints  of  the 
pipe.  The  smoke  outlet  of  the  fur¬ 
nace  (8  in.  diameter)  was  the  same 
size  as  the  smoke  flue  of  Station  No. 
2.  Paper  and  24  lbs.  of  wood  (10% 
of  the  coal  capacity  of  the  fire-pot) 
were  placed  in  the  fire-pot,  and  at 
8.40  A.  M.  the  fire  was  lighted.  At 
9  A.  M.  the  fire  was  examined  and  the 
wood  was  found  to  have  burned  to 
red-hot  coals,  accordingly  96  lbs.  of 
coal  (40%  of  the  coal  capacity  of  the 
fire-pot)  were  put  in  the  fire-pot  and 
all  drafts  turned  on  and  the  anemom¬ 
eters  in  the  heat  pipes  started.  At 
9.30  A.  M.  the  temperature  of  the  air 
at  each  outlet  pipe  was  taken  and  re¬ 
corded  separately,  and  the  outdoor 
temperature  was  taken  and  recorded. 
After  the  temperatures  were  recorded, 
145  lbs.  of  coal  (60%  of  the  coal  ca¬ 
pacity  of  the  fire-pot)  were  placed  in 
the  fire-pot. 

At  10  A.  M.  the  temperature  of  air 
at  each  outlet  pipe  was  taken  and  the 
outdoor  temperature  was  taken  again 
and  these  temperatures  were  recorded 
in  spaces  on  the  test  card  alongside 
of  those  taken  at  9.30  A.  M.  These 
temperatures  were  taken  every  30 
min.  until  the  end  of  the  test  at  5 
P.  M. 
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At  lo  A.  M.  the  smoke-flue  tem¬ 
perature  was  recorded,  and  was  re¬ 
corded  every  hour  thereafter  until  5 
1’.  M. 

At  10.30  A.  M.  the  ash-pit  door  of 
the  furnace  was  closed  and  the  draft 
door  set  open  at  the  first  notch.  The 
condition  of  the  fire  was  noted  every 
hour,  and  at  2  P.  M.  it  became  ap¬ 
parent  that  the  coal  was  being  con¬ 
sumed  a  trifle  too  rapidly.  The  draft 
door  was  closed,  and  at  4  P.  M.  the 
draft  door  was  again  opened  one 
notch.  At  5  P.  M.  all  temperatures 
were  recorded,  the  anemometers  were 
stopped  and  the  fire  was  dumped.  The 
ashes,  cinders  and  burning  coals  were 
scraped  out  of  the  ash-pit  and 
weighed.  The  weight  of  this  residu¬ 
um  was  60  lbs.  The  record  at  the  end 
of  the  test  was  substantially  as  fol¬ 
lows  : 


5%  to  35%  increases  in  percentage  ef¬ 
ficiencies. 

The  rate  of  combusti’on  in  the  tests 
is  a  trifle  high  when  the  fire-pot  depth 
is  15  in.  or  over,  but  it  must  be  borne 
in  mind  that  only  the  larger-size  fur¬ 
naces  have  such  deep  fire-pots.  In 
fire-pots  less  than  15  in.  deep  the  rate 
of  combustion  is  diminished  in  propor¬ 
tion.  It  is  also  to  be  remembered  that 
the  furnaces  are  rated  on  the  basis  of 
the  Federal  system  of  heating,  in 
which  the  allowances  for  heat  losses 
are  very  high  to  cover  poor  building 
construction.  In  a  good  building  the 
furnace  will  carry  its  rated  load  on  a 
much  lower  rate  of  fuel  consumption 
than  was  required  of  it  in  the  tests. 

F'inally,  it  should  be  borne  in  mind 
that  the  average  rate  of  combustion 
during  an  entire  heating  season  is  only 
about  one-half  the  combustion  rate  in 


SPECIMEN  FEDERAL  FURNACE  LEAGUE  TEST  CARD  NO.  Z 


Manufacturer,  Hot  Stuff  Heater  Co. 

No.  548.  Name,  Hot  Stuff.  Station  No.  2. 

Pipe  Correction —  x  0.988. 

Fire-pot  capacity,  3.765  cu.  ft.  Coal  capacity,  241  lbs. 

Wood  used,  24  lbs.  First  charge  of  coal,  96  lbs.  Second  charge  of  coal,  145  lbs. 

Should  bum  in  8  hrs.  193  lbs.  coal.  Actually  burned  in  8  hrs.  210.5  lbs.  coal. 


Observations 


Pipe  No.  1  Temp.  Deg.  F.  .  . 
Pipe  No.  2  Temp.,  Deg.  F..  . 

Outdoor  Temp.,  Deg.  F . 

Chimney  Temp.,  Deg.  F . 


1  ! 

1 

1  1 

1  1 

1 

1  1 

1  1 

1 

1 

1  1 

1  Aver- 

1  1  1  2 

1  3 

14  15 

16  17 

1  8 

1  9 

1  10  1  11 

1  12  1 

13 

1  14 

1  15 

1  16  1 

I  age 

1 143  1148  1230  1238  1249  1256  '[257 

1256  1254  '255  1229 

1227  1 

228  1209 

1181 

1160  1 

220 

1149  |154 

1232 

1237  1251 

1261  1263 

1263 

1258 

1257  1230  1229  1233 

1215 

1188  1164 

224 

1  55  1  55 

1  56 

1  57  1  58 

1  59  1  60 

1  60 

1  61 

i  62  1  62 

1  61  1 

60 

1  60 

1  59 

1  59  1 

59 

1...  1340 

1  1 

1... 

1 

1660  1 .  .  . 

1  1 

1640  1 .  .  . 

1  1 

|620 

1 

i  "  ’ 

1600  i .  .  . 

1  1 

1480  1 

1  1 

|440 

1 

1... 

1 

1380 

1  1 

520 

1 

Pipe  No.  1 — Anemometer  C — finish .  2,227,742 

Area — 1.435  sq.  ft. — Start .  2,025,788 


Correction — x  1.08 


480)  201,954(420 

2  correction 


422  ft.  per  min. 


Pipe  No.  2 — Anemometer  D — Finish .  2,275,906 

Area — 1.42  sq.  ft. — Start .  2,087,371 


Correction— X  1.376  480)  188,535(393 

3  correction 


396  ft.  per  min. 

422  X  480  XI  .435  XI  .08  =  313,927  cu.  ft.  396  X  480  XI  .42  XI  .376  =  371,401  cu.  ft. 

313,927  X  .0585  X  161  X  .238=  703,700  B.T.U.  37 1 ,401  X  .0581  X  165  X  .238  =847,384  B.T.U. 

1,551,084  B.T.U.  X[(. 988  X193/210.5)-i-9.324]=  1,409,158  B.T.U. 

1,409,158  B.T.U.-s-8=  176,145  B.T.U.  per  hr.  delivered  at  registers. 

176,145  B.T.U.  +  20%  =  211,374  B.T.U.  per  hr.  at  bonnet  of  furnace. 


Date  of  test.  May  9,  1911. 

TESTS  DETERMINED  MAXIMUM  CA¬ 
PACITY 

The  tests  as  conducted  are  max¬ 
imum-capacity  tests,  not  efficiency 
tests.  On  the  furnaces  tested,  by 
varying  the  rate  of  combustion  to  pro¬ 
duce  a  proper  ratio  between  the 
pounds  of  coal  burned  per  hour  and 
the  square  feet  of  heating  surfaces  in 
the  furnace  we  could  produce  from 


Engineer  in  charge,  Wm.  F.  Colbert. 

zero  weather,  which  means  that 
throughout  the  heating  season  a  fur¬ 
nace  will  show  a  decided  increase  in 
heating  efficiency  over  that  obtained 
in  the  tests  conducted  in  the  basis  of 
zero  weather  heating  requirements. 

The  accuracy  of  the  method  of  test¬ 
ing  and  of  the  results  obtained  can 
only  be  demonstrated  by  control  tests. 
The  official  tests  on  several  furnaces 
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have  been  repeated  from  time  to  time 
for  the  purpose  of  checking  results 
and  demonstrating  the  accuracy  of  the 
method.  To  date  the  variation  in  final 
results  have  not  exceeded  .0063 ;  not¬ 
withstanding  the  fact  that  the  tests 
have  been  made  at  an  interval  of  ten 
days  or  more,  with  variations  of  near¬ 
ly  20°  in  outdoor  temperatures,  with 
variations  in  wind  velocities  and  with 


variations  in  rate  of  combustion 
amounting  to  3%. 

I  believe  that  these  control  tests 
have  demonstrated  that  our  test  re¬ 
sults  are  as  accurate  as  can  reasonably 
be  exi)ected  and  that  our  method  of 
testing  furnaces  produces  results  more 
accurate  than  those  heretofore  de¬ 
scribed  in  the  literature  on  the  subject. 


A  *BcLsis  for  'Raitn^  House^Heaiin^ 

"Boilers* 

DEVELOPMENT  OF  A  FORMULA  WITH  THE  TERM  HORSEPOWER  AS  THE  UNIT 

OF  HEATING  EFFECT 

By  Frank  L.  Busey 


For  small  medium-sized  heating 
installations,  steam  and  hot-water 
boilers  and  warm-air  furnaces  are 
used  for  the  same  class  of  work,  de¬ 
pending  on  the  requirements  and 
available  funds.  Each  has  its  own 
advantages  and  its  own  advocates, 
so  there  should  be  some  common  or 
comparable  basis  of  rating,  or  of 
making  a  comparison  of  the  results 
to  be  expected  from  the  various 
units.  This  rating  should  be  ex¬ 
pressed  in  some  small  quantity,  in 
order  that  it  be  easily  handled  and 
comprehended.  It  should  be,  if  pos¬ 
sible,  in  some  well-known  and  estab¬ 
lished  term,  such  as  American  So¬ 
ciety  of  Mechanical  Engineers 
standard  horsepower,  universally 
used  in  referring  to  large  power  and 
heating  boilers.  Heating  installa¬ 
tions  will  usually  range  between  2 
and  50  H.P.,  where  the  installation 
is  intended  strictly  for  heating  pur¬ 
poses. 

The  question  of  a  fair  and  proper 
rating  for  house-heating  apparatus 
has  often  been  discussed,  without 
definite  results,  and  the  need  of  a  so¬ 
lution  to  the  problem  is  sorely  felt 
by  all  who  come  in  contact  with  the 
boiler  and  furnace  business.  Some 
manufacturers  are  ecpiipped  to  test 
their  boilers  ])roperlv,  and  so  arrive 
at  a  fairly  accurate  determination  of 

♦Presented  at  the  semi-annual  meeting  of  The 
American  Society  of  Heating  and  Ventilating  En¬ 
gineers,  Chicago,  July  6-8,  1911. 


what  performance  their  product  is 
capable.  On  the  other  hand,  a  con¬ 
siderable  number  of  builders  have 
no  adequate  means  of  conducting 
tests  and  would  be  unable  to  inter¬ 
pret  the  results  in  case  such  tests 
were  made.  These  are  the  parties 
who  are  guilty  of  placing  apparatus 
on  the  market  which  has  a  cata¬ 
logue  rating  of  two  to  three  times 
what  can  be  developed  under  nor¬ 
mal  working  conditions.  As  a  result, 
the  business  is  in  an  unsatisfactory 
state  as  regards  ratings,  and  the 
crying  need  of  the  trade  is  for  some 
uniform  system  whereby  the  heat¬ 
ing  canacities  of  the  various  types 
of  boilers  and  furnaces  may  be 
closely  approximated  from  the  de¬ 
sign  and  dimensions  of  the  unit  un¬ 
der  consideration. 

An  appreciation  of  this  need  has 
led  the  writer  to  turn  his  attention 
to  the  rating  question,  with  the  re¬ 
sult  that  a  number  of  interesting 
conclusions  have  been  derived. 
These  results  will  be  presented 
herewith,  together  with  the  methods 
by  which  they  were  obtained.  A 
study  was  made  of  several  hundred 
tests  made  by  the  University  of 
Illinois  Engineering  Experiment 
Station  on  various  types  and  sizes 
of  small  boilers  and  furnaces,  and 
also  of  tests  made  on  other  and 
larger  units,  the  results  of  which 
could  be  relied  ujion. 
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The  practice  of  using  lo  or  12  sq. 
ft.  of  heating  surface  in  a  boiler  as 
equivalent  to  i  H.P.  is  hardly  war¬ 
ranted  in  house-heating  boiler  work, 
since  the  rate  of  combustion,  ratio 
of  heating  surface  to  grate  area  and 
consequent  variation  in  efficiency 
may  invalidate  such  a  system.  As  a 
matter  of  fact,  the  amount  of  surface 
required  may  vary  anywhere  from  5 
to  50  sq.  ft.  per  horsepower,  de¬ 
pending  on  the  conditions  men¬ 
tioned. 

HORSEPOWER  AS  THE  UNIT  OF  HEAT¬ 
ING  EFFECT 

Various  combinations  were  tried 
and  discarded,  and  it  was  finally  de¬ 


livered  per  hour  to  the  air.  This  in 
turn  divided  by  33,479  gives  the 
horsepower  developed  by  the  fur¬ 
naces. 

GRATE  AREA  AND  RATE  OF  COMBUSTION 
Having  determined  the  total  horse¬ 
power  developed  by  the  various 
units  tested,  the  next  step  was  to 
find  some  dimension,  relation,  or 
ratio  to  which  the  horsepower  de¬ 
veloped  could  be  referred,  and  so 
obtain  a  unit  to  which  the  horse¬ 
power  would  bear  some  definite  re¬ 
lation.  It  was  found  that  the  horse¬ 
power  developed  upon  each  square 
foot  of  grate  by  i  lb.  of  dry  fuel 
burned  per  hour  on  each  square  foot 


FIG.  1.  RELATION  OF  HORSE  POWER  CONSTANT  TO  RATE  OF  COMBUSTION 


cided  to  use  the  term  horsejiower 
as  the  unit  of  heating  effect,  as  ap¬ 
plicable  to  both  steam  boilers  and 
warm-air  heaters.  Taking  the  A.  S. 
V.  E.  standard  of  34.5  lbs.  of  water 
eva])orated  per  hour  from  and  at 
212°  1'.  as  equivalent  to  i  li.H.P.,  we 
have  34.5x970.4  =  33.479  P.T.U.  as 
also  c(|ual  to  i  TT.P.  In  the  case  of 
the  boilers,  the  ec|uivalent  evapora¬ 
tion  from  and  at  212°  F.  per  hour 
divided  by  34.5  gives  the  horsepow¬ 
er  developed.  With  the  warm-air 
furnaces  the  pounds  of  air  heated 
per  hour  multiplied  by  the  rise  in 
temperature  and  the  specific  heat  of 
air,  gives  the  number  of  P.T.U.  de- 


of  grate  surface  was  remarkably 
constant.  This  is  true  for  any  one 
boiler  or  furnace  when  burning  dry 
coal  per  square  foot  of  grate  per 
hour  between  the  limits  of  4  to  8 
lbs.  for  small  units  and  5  to’io  lbs. 
for  the  larger  units,  and  when  using 
coals  of  a  similar  (piality.  This  is 
shown  very  clearly  in  Figs,  i  and  2  for 
two  separate  units,  each  using  two 
classes  of  fuel.  This  value,  termed 
a  horsepower  constant,  and  desig¬ 
nated  by  the  letter  K,  was  obtained 
for  each  test  analyzed,  by  dividing 
the  horsepower  developed  by  the 
grate  area,  and  this  quantity  in  turn 
bv  the  rate  of  combustion.  Since 
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frequent  reference  will  be  made  to  was  found  to  be  independent  of  the 
the  grate  area  and  the  rate  of  com-  size  of  the  unit  tested,  inasmuch  as 
bustion  for  any  one  heating  unit,  increase  in  size  actually  accompanied 

these  terms  will  be  designated  by  by  the  increasing  value  of  R,  This 

the  letters  G  and  F,  respectively.  accounts  for  the  higher  efficiencies 
DKFiNiTE  KELATiox  BPITWEEX  K  AXD  R  obtained  from  large  units. 

While  K  was  constant  for  any  one  It  is  well  to  know  that  the  use  of 
unit  and  for  similar  quality  of  various  grades  of  coal  results  in 
coal,  yet  different  units  gave  differ-  different  efficiencies  in  the  same  unit, 
ent  values  of  K.  It  was  found  that  From  a  study  of  the  tests  made  it 
the  higher  values  of  K  were  ob-  was  found  that  the  coals  used  could 

tained  from  units  having  a  greater  be  divided  into  three  general  classes, 

number  of  square  feet  of  heating  designated  as  classes  A,  1>  and  C. 

surface  for  each  square  foot  of  grate.  Class  A  includes  anthracite,  coke  and 
this  number  being  the  ratio  of  the  semi-bituminous  coals.  Class  B  in¬ 
total  square  feet  of  heating  surface  eludes  good  grades  of  bituminous 


FIG.  2.  RELATION  OF  HORSE  POWER  CONSTANT  TO  RATE  OF  COMBUSTION 

to  the  square  feet  of  grate.  This  coal,  such  as  is  mined  in  William- 
ratio  will  be  designated  by  the  let-  son,  Franklin  and  Saline  counties  of 
ter  R.  For  a  similar  quality  of  coal,  the  southern  District  of  Illinois, 
the  values  of  K  from  the  different  Class  C  includes  the  poorer  grades 
units  were  then  plotted  to  the  cor-  of  bituminous  coals.  We  have  al- 
responding  values  of  R,  as  shown  in  ready  seen  that  when  using  any  one 
Fig.  3.  It  is  seen  that  there  exists  class  of  a  coal  a  definite  relation  ex- 
a  very  definite  relation  between  the  ists  between  K  and  R.  Although 
values  of  K  and  R.  different  values  of  K  are  obtained 

This  relation  appears  reasonable,  when  using  the  different  classes  of 
for,  other  conditions  being  equal,  coal,  yet  each  class  has  its  own  defi- 
higher  efficiencies  will  be  obtained  nite  relation  between  K  and  R. 
with  higher  values  of  R.  Thus  in  This  is  well  illustrated  in  Fig.  3, 
practice  it  is  customary  to  use  ad-  where  the  three  curves  refer  to  the 
ditional  sections,  resulting  in  higher  different  classes  of  fuel, 
values  of  R,  and  also  greater  capac-  coal  analyses 

ity.  The  relation  between  K  and  R  .  Table  4  shows  the  average  proxi- 
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TABLE  4 

AVERAGE  PROXIMATE  ANALYSIS  OF  FUELS  USED,  FUEL  AS  FIRED 


1 

Fixed 
Carbon 
Per  Cent. 

Volatile 
Per  Cent. 

Moisture 
Per  Cent. 

Ash 

Per  Cent. 

Sulphur 
Per  Cent. 

B.T-U. 
Per  Lb. 

Class  A — Anthracite . 

78.25 

7.13 

3.49 

11.15 

1.30 

12820 

Coke . 

80.50 

3.26 

6.30 

9.94 

0.90 

12015 

Semi-Bituminous. . . . 

74.57 

18.79 

1.49 

5.15 

0.74 

14780 

Class  B — Bituminous . 

49.07 

34.91 

6.84 

9.19 

1.82 

12250 

Class  C — Bituminous . 

41.59 

38.05 

10.79 

9.57 

2.97 

11340 

mate  analyses  of  the  three  classes  of 
coals  as  they  were  used  during 
these  tests.  The  term  “good”  or 
“poor,”  as  here  used,  refers  to  the 
performance  of  the  coal  when  used 
in  small  house  heating  units  and  not 
for  large  power  boilers.  The  com¬ 
paratively  low  furnace  temperatures 
attained  in  the  smaller  furnaces 
make  it  impossible  to  burn  com¬ 
pletely  the  excessive  amounts  of 
volatile  matter  contained  in  these 


greater  value  of  R  than  is  used  with 
steam  and  hot  water  boilers.  This 
is  on  account  of  the  fact  that  more 
heat  can  be  transmitted  through 
one  square  foot  of  heating  surface 
to  water  than  to  air.  Tests  show  that 
in  warm-air  furnaces  R  must  be  from 
two  to  three  times  as  large  as  in 
boilers  to  give  the  same  efficiency, 
and  correspond  very  closely  with 
practice. 

As  a  result  of  these  facts,  K  does 


FIG.  3.  RELATION  OF  HORSE  POWER  CONSTANT  TO  RATIO  OF  HEATING  SURFACE 

TO  GRATE  AREA 


coals  designated  as  “poor  bitumin¬ 
ous.”  For  this  reason  they  soot  up 
the  flues  and  cut  down  the  efficiency. 

DIFFERENCE  IN  EFFICIENCY  OF  BOILER 

It  is  customary  in  order  to  get 
the  same  heating  effect  to  build 
warm-air  furnaces  with  a  much 


not  bear  the  same  relation  to  R  in 
furnaces  as  in  boilers,  due  to  the 
greater  value  of  R  necessary  in 
hirnaces  to  obtain  the  same  value  of 
K.  It  follows  that  the  relation  of 
K  to  R  varies,  not  only  with  the 
different  class  of  fuels  used,  but 
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with  the  different  type  of  heating  less  difficulty  is  experienced  with 
unit,  being  clearly  shown  in  Fig.  3.  soot  deposits.  If  the  ratio  of  heat- 
tiff-  3  shows  the  relation  between  ing  surface  to  grate  could  be  in- 
the  horsepower  constant  K  and  the  creased,  and  at  the  same  time  the 
ratio  of  total  heating  surface  to  grate  gas  passages  kept  of  ample  size, 
area  R.  The  general  relation  curves  B  and  C  would  no  doubt 
of  the  curves  A,  B  and  C  for  fur-  tend  to  assume  an  inclination  more 
naces  and  curves  B  and  C  for  nearly  like  that  of  curve  A. 
boilers  is  seen  to  be  very  similar.  It  is  evident  that  an  increase  in 
the  better  fuels  giving  the  higher  the  radiating  surface  of  boilers  is 
efficiencies.  This  difference  increases  productive  of  greater  gain  in  effi- 
slightly  as  the  value  of  R  increases,  ciency  when  using  Class  A  fuels 
An  increase  in  the  value  of  R  is  ac-  rather  than  the  ordinary  bituminous 
complished  by  an  increase  in  the  coals.  With  boilers  having  a  low 
value  of  K  only  in  so  far  as  the  value  of  R  good  grade  of  bitumin- 
value  of  R  is  confined  to  the  limits  ous  coal  may  be  expected  to  give  as 
found  in  practice.  good  results  as  are  to  be  obtained 

These  limiting  values  of  R  for  with  anthracite  or  eastern  semi-bi- 
boilers  in  which  this  relation  was  tuminous  coals. 

found  to  hold  are  between  8  and  15.  Having  found  that  the  values  in 
This  range  for  furnaces,  however.  Fig.  3  can  be  represented  by  straight 
is  from  15  to  38.  It  is  quite  prob-  lines  within  the  limits  of  the  tests 
able  that  the  higher  value  of  15  set  used,  the  next  step  was  to  derive  a 
for  R  in  the  case  of  boilers  can  be  formula  and  determine  the  proper 
increased  to  20  or  even  above,  but  constants  applicable  to  the  various 
it  was  impossible  to  obtain  suffi-  sets  of  conditions. 

Let  G  =  Area  of  grate  surface  in  sq.  ft. 

F  =  Pounds  of  dry  fuel  burned  per  sq.  ft.  of  grate  surface  per  hour. 

R  =  Ratio  of  total  heating  surface  to  grate  area. 

K=  Horsepower  constant  =  h.p.  developed  per  sq.  ft.  of  grate,  per  lb.  of  dry 
fuel  burned  per  sq.  ft.  of  grate  per  hour. 

H.P.  =  Total  horsepower  developed. 

Cj  and  C,  =  Constants  for  any  one  set  of  conditions. 

cient  data  to  prove  absolutely  this  It  will  be  noticed  that  the  average 
point.  Nevertheless  the  indications  deviation  of  the  points  from  the 
are  that  this  is  the  case.  There  lines  as  drawn  is  less  than  3%,  and 
would  eventually  come  a  point  that  the  maximum  deviation  is 
where  the  temperature  of  the  flue  7-5%.  This  shows  how  closely  act- 
gases  would  be  reduced  to  so  nearly  ual  performance,  as  shown  by  a 
the  temperature  of  the  surrounding  study  of  several  hundred  tests,  may 
water  or  air  that  no  further  gain  be  approximated  by  the  use  of  the 
would  be  effected  by  increasing  the  formulje  and  constants  given  in 
radiating  surface.  Table  i. 

Curve  A,  in  the  case  of  the  boil-  Then  these  lines  are  represented 
ers.  shows  a  much  greater  differ-  by  a  formula  of  a  form 
ence  in  favor  of  the  high  carbon  K  =  C,R  -)-  C.^ 

over  the  bituminous  coals  as  the  In  this  formula  C,  and  Co  have  defi- 
radiating  surface  increased.  This  nite  values  for  any  one  set  of  con- 
difference  is  probablv  due  to  the  dition.s — that  is,  for  one  type  of 
comparativelv  restricted  flue  pas-  heating  unit  in  various  sizes,  when 
sages  as  ordinarily  used  in  steam  using  one  class  of  coal, 
and  hot  water  boilers,  in  which  The  various  sets  of  values  for  C, 
the  soot  from  the  bituminous  soals  and  Co  have  been  carefullv  deter- 
tends  to  deposit  and  so  cut  down  mined  and  arc  tabulated  in  Table  t. 
the  efficiency.  In  warm-air  heat-  d  lius  the  formula  for  warm-air  heat¬ 
ers  the  radiator  is  usually  made  ers  for  a  fuel  in  class  .\  becomes 
of  such  ample  proportions  that  K  =  0.0037R -f- o. i  t 2 
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FIG.  4.  DIAGRAM  OF  HORSE  POWER  DEVELOPED  AND  LOAD  CARRIED  BY  VARIOUS 


SIZES  OF  BOILERS 


FIG.  5.  DIAGRAM  OF  HORSE  POWER  DEVELOPED  AND  LOAD  CARRIED  BY  VARIOUS 

SIZES  OF  FURNACES 
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TABLE  1 


VALUES  OF  Cl  AND  C,  FOR  THE  FORMULA  K  =  CiR  +  C2 


Fuel 

Cl 

C. 

f  Class  A — Anthracite,  Semi-Bituminous,  Coke. . 

0.0150 

0.046 

•!  “  B — Good  Grade  Bituminous . 

0.0052 

0.135 

[  “  C — Poor  Grade  Bituminous . 

0.0041 

0.126 

f  Class  A — Anthracite,  Semi-Bituminous,  Coke. . 

0.0037 

0.112 

Warm- Air  Heaters. . . 

•j  “  B — Good  Grade  Bituminous . 

0.002 

0.110 

[  ‘‘  C — Poor  Grade  Bituminous . 

0.0020 

0.101 

For  any  unit  under  consideration 
this  formula  gives  us  the  value  of 
K,  or  the  horsepower  that  is  devel¬ 
oped  on  each  square  foot  of  grate 
surface  by  each  pound  of  fuel 
burned  per  square  foot  of  grate  per 
hour.  Knowing  K,  the  grate  area, 
and  the  most  desirable  rate  of  com¬ 
bustion,  the  total  horsepower  devel¬ 
oped  can  be  readily  determined  by 
the  formula 

H.P.  =  K  X  G  X  F 

The  A.  S.  M.  E.  standard  of  34.5 
lbs.  of  water  evaporated  as  one 
horsepower  was  used,  hence  i  H.P. 
=  33,479  B.T.U.  This  in  turn  di¬ 
vided  by  250  gives  the  number  of 
square  feet  of  direct  radiating  sur¬ 
face  carried — taking  the  standard  of 
250  B.T.U.  emitted  per  square  foot 
per  hour.  With  warm-air  furnaces 
the  B.T.U.  delivered  to  the  air  per 
hour  divided  by  1.4356  (the  heat  re¬ 
quired  to  raise  i  cu.  ft.  of  air  from 
zero  to  70°  F. 

As  previously  explained,  the  value 
of  K,  of  the  B.T.U.,  or  of  the  heat¬ 
ing  eflfect,  as  given  in  Tables  2  and 
3,  when  multiplied  by  G  and  F  give 
the  total  horsepower  developed, 
total  B.T.U  delivered,  or  total  heat¬ 
ing  effect,  under  the  conditions  as¬ 
sumed.  Fig.  4  for  boilers  and  Fig. 
5  for  furnaces  have  been  drawn  to 
show  more  clearly  the  effect  of  the 
various  combinations  of  the  factors 
already  discussed.  From  these  fig¬ 
ures  can  be  readily  traced  the  entire 
course  from  heat  unit  to  the  horse¬ 
power  developed  for  any  set  of  con¬ 
ditions. 

now  TO  USE  CHARTS 
Referring  to  Fig.  4  let  us  as¬ 
sume  a  boiler  with  a  value  of  R=: 


12.5,  a  grate  area  of  6  sq.ft,  and  a  rate 
of  combustion  of  F=:6  lbs.  Then,  if 
we  are  to  use  anthracite,  we  will 
follow  the  vertical  line  upward  from 
the  point  where  R=i2.5  until  we  in¬ 
tersect  the  line  A.  From  this  inter¬ 
section  we  follow  the  horizontal 
line  to  the  left  through  the  point  K 
=0.235  until  we  intersect  the  line  G 
=6.  From  this  point  we  trace  the 
vertical  line  upward  until  we  reach 
the  line  F=6.  Following  the  hori¬ 
zontal  line  to  the  right  from  this 
point  it  is  seen  that  under  these  con¬ 
ditions  the  horsepower  developed  is 

8.5.  On  tracing  it  farther  to  the 
right  until  we  intersect  the  diagonal 
line,  then  dropping  downward  on 
the  vertical  line  we  find  the  equiva¬ 
lent  heating  surface  served  to  be 
1,150  sq.  ft. 

In  the  same  manner  for  warm-air 
furnaces  on  Fig.  5,  the  values  can 
be  traced  as  shown.  From  R=25, 
fuel  B,  G=7,  F=6,  to  7.8  H.P.  or  a 
heating  effect  of  180,000  cu.  ft.  of  air 
warmed  per  hour  from  zero  to  70° 
F.  This  operation  can  be  reversed, 
with  either  Fig.  4  or  5,  thus  work¬ 
ing  from  the  amount  of  heat  needed 
back  to  the  unit  to  be  selected. 

CONCLUSIONS 

(a)  Any  basis  of  rating  selected 
for  heating  installations  should  be 
equally  applicable  to  steam  and  hot 
water  boilers  and  to  warm-air  fur¬ 
naces,  as  they  are  used  for  similar 
requirements. 

(b)  A  unit  of  rating  should  be  of 
such  a  character  that  it  may  be  easi¬ 
ly  expressed  and  comprehended,  of 
some  standard  form  that  may  be 
compared  to  that  used  for  power 
boiler  rating. 


I  . . . 
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1  ABLE  2— VALUES  OF  HORSE-POWER  CONSTANT  K  FOR  VARIOUS  VALUES 
OF  RATIO  R.  STEAM  BOILERS 


ft 

Ratio  of 
Total 
Heating 
Surface 
to 

Grate 

Area 

Fuel  A 

Fuel  B 

Fuel  C 

K 

Horse 

•Power 

Constant 

B.t.u.per 
Hour  De¬ 
livered 
to  the 
Water 

Square 
Feet  of 
Radia¬ 
tion 
Served 

K 

Horse 

Power 

Constant 

B.t.u.oer 
HourDe= 
livered 
to  the 
Water 

Square 
Feet  of 
Radia¬ 
tion  1 
Served 

K 

Horse 

Power 

Constant 

B.t.u.per 
Hour  De¬ 
livered 
to  the 
Water 

Square 
Feet  of 
Radia¬ 
tion 
Served 

8  to  1 

0  166 

5560 

22.2 

0.177 

5925 

23.7 

0.159 

5320 

21.3 

9  •• 

0.181 

6060 

24.2 

0.182 

6090 

24.4 

0.163 

5455 

21.8 

10  “ 

0.196 

6560 

26.2 

0.187 

6260 

25.0 

0.167 

5590 

22.4 

11 

0.211 

7065 

28.3 

0.192 

6430 

26.7 

0.171 

5730 

22.9 

12  •• 

0.226 

7565 

30.3 

O’.  197 

6595 

26.4 

0.175 

5865 

23.5 

13  " 

0.241 

8065 

32.3 

0.203 

6785 

27.1 

0.179 

6000 

24.0 

14  •• 

0.256 

8570 

34.3 

1  0.208 

6960 

27.8 

0.183 

6135 

24.6 

15  •• 

0.271 

9070 

36.3 

0.213 

7130 

28.5 

0.188 

6280 

26.1 

16  “ 

0.286 

9575 

38.3 

0.218 

7300 

29..  2 

0.192 

6420 

25.7 

17  “ 

0.301 

10075 

40  3 

0.223 

7465 

29.9 

0.196 

6550 

26.2 

18  “ 

0.316 

10575 

42.3 

0.229 

7665 

30.7 

0.200 

6690 

26.8 

19  " 

0  331 

11080 

44.3 

0.234  . 

7835 

31.3 

0.204 

6830 

27.3 

20  " 

0  346 

11580 

46  3 

0.239' 

8000 

32.0 

0.208 

6965 

27.9 

(c)  The  term  horsepower  as  used 
in  the  A.  S.  M.  E.  rating  for  power 
boilers  is  a  measure  of  heat  deliv¬ 
ered.  is  applicable  to  both  boilers 
and  furnaces,  and  fulfills  better  than 
any  other  term  the  above  require¬ 
ments. 

(d)  The  heat  generated,  or  the 
power  developed,  on  each  square 
foot  of  grate  by  the  combustion  of 
I  lb.  of  fuel  on  that  square  foot  of 
grate,  has  been  found  to  be  practi¬ 


cally  a  constant,  under  the  condi¬ 
tions  as  already  outlined.  This  is 
true  of  both  boilers  and  furnaces. 

(e)  This  constant  bears  a  definite 
relation  to  the  size  of  the  heating 
unit,  as  expressed  by  the  ratio  of  its 
total  heating  surface  to  grate  area. 
Eased  on  the  results  of  actual  tests, 
this  relation  can  be  expressed  by  a 
simple  formula  and  the  above  con¬ 
stant  determined  for  different  units 
and  sets  of  conditions. 


TABLE  3.— VALUES  OF  HORSE-POWER  CONSTANT  K  FOR  VARIOUS  VALUES 
OF  RATIO  ft.  WARM  AIR  HEATERS 


Fuel  A 

Fuel  B 

Fuel  C 

ft 

Equiva- 

Equiva- 

Equiva- 

Hatio  of 

lent 

lent 

K 

lent 

Total 

K 

B.t.u. 

Cu.  Ft. 

K 

B.t.u. 

Cu.  Ft. 

B.t.u. 

Cu.  Ft. 

Heating 

per  Hour 

of  Air 

per  Hour 

of  Air 

per  Hour 

of  Air 

Surface 

Horse 

Deliv- 

Heated 

Horse 

Deliv- 

Heated 

Horse 

Deliv- 

to 

Power 

ered  to 

per  Hour 

Power 

ered  to 

per  Hour 

Power 

ered  to 

per  Hr. 

Grate 

Constant 

the  Air 

from  0® 

Constant 

the  Air 

from  0® 

Constant 

the  Air 

from  0^ 

Area 

to  70®F 

to  70®F 

to70®F 

15  to  1 

0.168 

5610 

3906 

0  151 

5040 

3511 

0.131 

4385 

3054 

16  •• 

0.171 

5730 

3993 

0.153 

5130 

3573 

0  133 

4455 

3103 

17  •* 

0.175 

5855 

4078 

0  156 

5220 

3636 

0.135 

4520 

3148 

18  “ 

0.179 

5980 

4165 

0  159 

5310 

3699 

0.137 

4585 

3194 

19  •• 

0.182 

6105 

4251 

0.161 

5400 

3761 

0.139 

4655 

3243 

20  •• 

0.186 

6225 

4338 

0.164  ■ 

5490 

3824 

0.141 

4720 

3288 

21  " 

0.190 

6350 

4424 

0  167 

5580 

3887 

0.143 

4785 

3333 

22  •• 

0.193 

6475 

4510 

0.169 

5670 

3950 

0.145 

4855 

3382 

23  •• 

0.197 

6600 

4597 

0.172 

5760 

4012 

0.147 

4920 

3427 

24  •• 

0.201 

6725 

4683 

0  175 

5850 

4075 

0.149 

4990 

3476 

25  “ 

0.205 

6845 

4769 

0.178 

5940 

4138 

0.151 

5055 

3521 

26  “ 

0.208 

6970 

4855 

0.180 

6035 

4204 

0.153 

5120 

3566 

27  •• 

0.212 

7095 

4942 

0.183 

6125 

4266 

0.155 

5190 

3615 

28  •• 

0.216 

7220 

5028 

0  186 

6215 

4329 

0.157 

5255 

3660 

29  " 

0.219 

7340 

5114 

0  188 

6305 

4392 

0.159 

5325 

3709 

30  “ 

0  223 

7465 

5201 

0.191 

6395 

4455 

0.161 

5390 

3754 

31  •• 

0.227 

7590 

5287 

0.194 

6485 

4517 

0.163 

5455 

3800 

32  •• 

0.230 

7715 

5373 

0.196 

6575 

4580 

0. 165 

5525 

3849 

33  •• 

0  234 

7835 

5459 

0.199 

6665 

4643 

0.167 

5590 

3894 

34  “ 

0.238 

7960 

5545 

0.202 

6755 

4705 

0.169 

5660 

3943 

35  " 

0  242 

8085 

5632 

0.205 

6845 

4768 

0.171 

6725 

3988 

36  •• 

0  246 

8210 

5718 

0  208 

6935 

4831 

0  173 

5795 

4034 
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(f)  The  difference  between  the 
horsepower  developed  by  actual  test 
and  that  calculated  by  the  use  of 
this  formula  is  comparatively  slight. 
The  calculated  horsepower  may  be 
used  in  connection  with  the  ordin¬ 
ary  heating  job,  with  entire  satis¬ 
faction. 


(g)  The  use  of  the  diagrams  Figs. 
4  and  5  will  expedite  the  work  of 
calculation,  and  for  any  ordinary 
case  is  sufficiently  accurate.  Where 
greater  accuracy  is  desired  the  for¬ 
mula  and  the  values  of  and  Co 
from  Table  i  may  be  used. 


Sefni^Anntial  Meetings  Chicago,  Jxjily  I9II 


After  providing  a  three-day  hot 
spell  of  record-breaking  intensity, 
the  Chicago  weather  man,  scenting 
the  approaching  heating  engineers 
from  afar,  discreetly  changed  his 
tactics  and  served  a  brand  of  weath¬ 
er  for  their  mid-summer  meeting 
that  approached  the  ideal.  Pre¬ 
pared  to  withstand  the  city’s  heat 
as  best  might  be,  arrangements  had 
been  made  to  hold  the  professional 
sessions  on  the  nineteenth  floor  of 
the  La  Salle  Hotel.  Here  with  two 
sides  exposed  to  the  lake,  it  was 
hoped  that  some  relief  would  be  of¬ 
fered  by  the  lake  breezes.  As  it 
turned  out,  the  opening  session  was 
called  to  order  with  a  miniature 
gale  sweeping  through  the  assem¬ 
bly  room,  actually  compelling  the 
closing  of  the  French  windows  on 
both  exposed  sides. 

Under  these  delightful  weather 
conditions,  which  continued  through¬ 
out  the  meeting,  a  programme  of 
unusual  variety  and  interest  was 
successfully  carried  out.  The  reg¬ 
istered  attendance  was  107. 

MORXIXr.  SKSSIOX,  JULY  6 

The  first  session  was  o])ened  with 
the  president,  Reginald  Pelham  P>ol- 
ton,  in  the  chair.  George  Mehring, 
of  the  Illinois  Chapter,  welcomed 
the  society  to  Chicago,  paying  a 
glowing  tribute  to  the  influence  of 
the  visiting  meml)ers  in  dispelling 
the  citv’s  heat  wave. 

Mr.  ]\Iehring  was  followed  by  J.  F. 


Wing,  of  the  Chicago  Association 
of  Commerce,  who  extended  a  wel¬ 
come  on  behalf  of  his  association. 

President  R.  P.  Bolton  then  pre¬ 
sented  his  address  which  was  a  de¬ 
cided  departure  from  the  customary 
type  of  address,  being  in  the  form 
of  a  study  of  the  effects  upon  the 
climatic  conditions  of  Xew’  York 
City  by  the  vast  quantity  of  heat 
emanating  from  its  industries  and 
from  the  heating  of  its  buildings. 

Mr.  Bolton  showed  that  the  oc¬ 
currences  of  zero  tenqierature  and 
below  in  Xew  York  City  are  be¬ 
coming  rare  and.  at  the  same  time, 
the  precipitation  during  the  winter 
months  is  also  falling  off.  He  cited 
the  fact  that  the  amount  of  coal 
consumed  in  19CK)  for  the  genera¬ 
tion  of  power  for  transit  purposes 
was  i,34v3'573  tons.  During  the 
same  period  the  electrical  lighting 
companies  consumed  884,757.  d'hese 
two  items,  together  with  the 
amounts  of  coal  used  for  the  ])ro- 
ductif)!!  of  gas.  in  breweries,  in  pri¬ 
vate  power  ])lants,  in  domestic  plants 
and  in  river  tugs  and  vessels,  to¬ 
gether  with  the  amount  of  oil  con¬ 
sumed.  137,000  gals,  per  year,  brings 
the  total  annual  consumption  of 
coal  or  its  e(|ui\’alcnt  to  a  total  of 
18,(^50.000  net  tons,  or  enough  to 
add  3/4°  F.  to  the  temperature  of 
the  atmosphere,  one-half  mile  in 
height,  over  an  area  of  130  square 
miles,  covering  the  princi])al  por¬ 
tions  of  the  citv. 
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The  effect  of  this  addition  to  the 
heat  of  the  atmosphere  on  decreas¬ 
ing  the  precipitation  was  explained 
by  Mr.  Bolton  on  the  ground  that 
this  increase  in  the  temperature 
would  add  about  3^2%  to  the  mois¬ 
ture  absorbing  capacity  of  the 
atmosphere.  Mr.  Bolton  attributed 
the  foggy  condition  in  and  about 
London  to  this  cause. 

In  reporting  the  work  of  the  B- 
linois  Chapter,  Samuel  R.  Lewis, 
referred  to  the  critical  illness  of 
James  Mackay,  one  of  its  most 
prominent  members,  and  at  his 
suggestion  a  resolution  was  passed 
extending  the  greetings  and  good 
will  of  the  society  to  Mr.  Mackay. 

Prof.  James  D.  Hoffman,  general 
chairman  of  the  Compulsory  Leg¬ 
islation  Committee,  told  of  the  new 
ventilation  laws  passed  in  Indiana, 
Kansas  and  North  Dakota,  which 
have  been  published  in  these  col¬ 
umns.  He  also  told  of  the  prog¬ 
ress  of  similar  bills  in  New  York 
(for  factories).  Mas.sachusetts.  Ne¬ 
braska  and  Wisconsin. 

Prof.  Hoffman  expressed  an  opin¬ 
ion  that  was  warmly  endorsed 
by  other  speakers  that  the  com¬ 
mittee  should  draw  up  a  so-called 
ideal  ventilation  law,  to  be  known 
as  the  “standard”  ventilation  law. 
With  such  a  basis  to  work  on, 
the  v^arious  state  committees  could 
then  proceed  to  incorporate  as  many 
of  these  features  in  their  proposed 
legislation  as  was  found  practicable. 

Mr.  Theodore  Weinshank  told 
how  the  Indiana  ventilation  law 
was  modified,  before  passage,  by 
the  elimination  of  one  word,  “only.” 
The  original  bill  read,  “no  school- 
house  to  be  heated  by  direct  radia¬ 
tion  only.”  By  leaving  out  this 
word,  said  Mr.  Weinshank,  the  use 
of  direct  or  direct-indirect  heating 
system  is  prohibited  in  school- 
houses  in  Indiana. 

Mr.  A.  S.  Armagnac  called  at¬ 
tention  to  the  fact  that  in  Ohio  a 
building  code,  recently  enacted,  con¬ 
tained  a  reference  to  the  ventilating 
of  theatres  and  similar  places  of  as¬ 
sembly.  the  code  providing  that 
such  buildings  shall  be  supplied 


with  at  least  1,200  cu.  ft.  of  fresh 
air  per  occupant  per  hour. 

Reporting  for  the  Committee  on 
Heating  Guarantees,  Mr.  W.  M. 
Mackay  read  a  number  of  letters 
favoring  the  proposition  that  the 
designing  engineer  should  guaran¬ 
tee  his  designs  and  that  the  con¬ 
tractor  can  only  be  rightly  held  for 
the  proper  installation  and  for  the 
materials,  that  is,  for  the  complete 
performance  of  his  contract.  This 
view,  said  Mr.  Mackay,  was  one 
which  he  also  shared. 

This  disposed  of  the  committee 
reports  and  the  first  paper  on  the 
programme  was  then  presented,  en¬ 
titled  “Free  Engineering,”  by  Perry 
West  and  George  W.  Knight.  This 
paper  was  read  by  Prof.  J.  D.  Hoff¬ 
man. 

In  discussing  this  paper  Mr.  J.  H. 
Davis  called  attention  to  the  fact 
that  vacuum  heating  systems  were 
for  a  long  time  not  acceptable  to 
heating  engineers  until  the  manu¬ 
facturers  guaranteed  their  plants. 
The  same  condition  existed  with  re¬ 
spect  to  blower  manufacturers. 

Topical  discussion  then  followed 
on  the  “operation  and  care  of  heat¬ 
ing  and  ventilating  apparatus”  and 
on  the  “reluctance  to  divulge  al¬ 
leged  secrets  in  relation  to  engi¬ 
neering  practice.” 

Mr.  Normal  L.  Patterson  stated 
that  in  Chicago  operating  engineers 
were  under  the  local  civil  service 
and  that  their  efficiency  in  handling 
their  apparatus  was  one  of  the  prin¬ 
cipal  points  considered  in  their  pro¬ 
motion.  Cook  County,  he  said,  has 
instituted  a  similar  system  of  civil 
service. 

.AFTERNOON  SES.SION,  JUNE  6 

The  afternoon  session  was  opened 
with  the  reading  of  a  paper  by  Paul 
P.  Bird  on  “Some  Phases  of  Smoke 
Prevention.”  This  was  followed  by 
a  much-discussed  paper  by  Frank  L. 
Busey,  of  the  University  of  Illinois 
Experiment  Station,  on  “New  Basis 
for  Rating  House  Heating  Boilers 
and  Furnaces.”  (Mr.  Busey’s  pa¬ 
per  is  published  on  another  page  of 
this  issue.)  A  third  paper  read  at 
this  session  was  presented  by  A.  W. 
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Glessner,  entitled,  “Tests  on  Double 
Wall  W'arm  Air  Furnace  Piping.” 

The  remainder  of  the  session  was 
taken  up  with  topical  discussion. 

MORNING  SESSION,  JULY  7 

Friday  morning’s  programme  in¬ 
cluded  a  paper  by  Samuel  R.  Lewis 
on  “Heating  and  Ventilating  High 
School  Buildings  in  Decatur,  Ill.,” 
and  a  paper  by  D.  ]\I.  Quay,  on 
“Ventilation  of  the  Macy  Store, 
New  York.”  A  paper  by  W.  Thorn 
was  also  read  on  “Street  Car  Ven¬ 
tilation.”  Numerous  given  topics 
were  also  discussed,  the  meeting 
coming  to  final  adjournment  at 
noon. 

The  following  were  present  ,  and 
registered ; 

MEMBERS  AND  GUESTS 

Reginald  Pelham  Bolton,  New  York. 

John  R.  Allen,  Ann  .Xrbor,  Mich. 

W.  W.  Macon,  Brooklyn,  N.  Y. 

Jas.  H.  Davis,  Chicago. 

A.  S.  Armagnac,  New  York. 

W.  M.  Mackay,  New  York. 

W.  H.  Johnson,  Indianapolis. 

J.  D.  Hoffman,  Lafayette,  Ind. 

Emmons  Collins,  Chicago. 

B.  F.  Raber,  Lafayette,  Ind. 

Thomas  Tait,  Moline,  Ill. 

Dr.  E.  von  Rehm,  Chicago. 

L.  C.  Soule,  Chicago. 

Frank  L.  Busey,  Chicago. 

John  D.  Small,  Chicago. 

N.  L.  Patterson,  Chicago. 

A.  W.  Glessner,  Chicago. 

Ben  Cones,  Indianapolis. 

John  F.  Hale,  Camden,  N.  J. 

Wm.  Bronaugh,  Chicago. 

S.  R.  Lewis,  Chicago. 

William  Ritchie,  New  York. 

A.  C.  Burdick,  Seattle,  Wash. 

O.  Monett,  Chicago. 

Chas.  E.  .Warsop,  Chicago. 

A.  G.  Cripps,  Akron,  O. 

George  Mehring,  Chicago. 

Eugene  Bradley,  St.  Louis. 

Geo.  H.  Kauffman,  Chicago. 

Robert  L.  Gifford,  Chicago. 

F.  Van  Inwagen,  Chicago. 

R.  B.  Hayward,  Chicago. 

B.  Natkin,  Chicago. 

Harry  de  Toannis.  Chicago. 

Geo.  W.  Wood,  Chicago. 

J.  P.  Morley,  Chicago. 

Theodore  Weinshank,  Indianapolis. 

Mrs.  Theodore  Weinshank,  Indianapolis. 

Miss  Anna  Weinshank,  Indianapolis. 

Mrs.  W.  Adams,  Indianapolis. 

J.  H.  Martin,  Jr.,  New  York. 

E.  Sugerman,  New  York. 

A.  N.  Goff,  Chicago. 

H.  R.  Rutland,  Chicago. 

Frank  M.  Bailey,  Chicago. 

J.  F.  Wing,  Chicago. 

H.  Ehrlich.  Chicago. 

Geo.  H.  Kirk,  Chicago. 

J.  M.  Stannard,  Chicago. 

Henry  H.  Lee,  Springfield,  Mass. 

.Albert  Scheible.  Chicago. 

Daniel  Stern.  Chicago. 

Paul  P.  Bird,  Chicago. 

H.  B.  McLelland.  Chicago. 

Geo.  M.  Tait,  Chicago. 

Mrs.  Geo.  M.  Tait,  Chicago. 

Mrs.  Thomas  Tait,  Moline,  Ill. 

Joseph  G.  Hayes,  Indianapolis. 

R.  M.  Stackhouse,  Chicago. 


G.  G.  R.  Tratman,  Chicago. 

A.  F,  Sterrett,  Chicago. 

H.  A.  Miller,  Chicago. 

E.  C.  Carey,  Chicago. 

R.  W.  Hillman,  Chicago. 

B.  T.  Gifford,  Chicago. 

T.  Clark,  Chicago. 

C.  E.  Wright,  Chicago. 

J.  H.  Kitchen,  Kansas  City,  Mo. 
Chas.  F.  Newport,  Chicago. 

H.  Marell,  Stockholm,  Sweden. 

F.  S.  Whitelaw,  Chicago. 

Mrs.  Harry  de  Joajinis,  Chicago. 
Miss  de  Joannis,  Chicago. 

Mrs.  J.  Seags,  St.  Louis. 

E.  B.  Gordon,  Jr.,  Chicago. 

\V.  B.  Graves,  Chicago. 

B.  W.  ‘Brady,  Chicago. 

Fred.  B.  Orr,  Chicago. 

C.  G.  Rood,  Chicago. 

James  E.  Heg,  Chicago. 

A.  S.  Cameron,  Chicago. 

Wm.  H.  Chenoweth,  Jr.,  Chicago. 

G.  M.  Proudfoot,  Chicago. 

E.  F.  Capron,  Chicago. 

R.  H.  Kuss,  Chicago. 

R.  L.  Eddy,  Chicago. 

A.  H.  Schroth,  Chicago. 

W.  .\.  Cameron,  Chicago. 

J.  P.  Dugger,  Chicago. 

M.  F.  Moore,  Kewanee,  Ill. 

H.  E.  Pursell,  Kewanee,  Ill. 

Miss  D.  Hayes,  Indianapolis. 

E.  N.  Murphy,  Chicago. 

R.  Collamore,  Detroit,  Mich. 

R.  G.  Rosenbach,  Chicago. 

Ren  Nelson,  Chicago. 

Victor  Larsen,  Chicago. 

Francis  H.  McGuire,  Rockford,  111. 
H.  W.  Ellis,  Chicago. 

II.  R.  Dillon,  Chicago. 

A.  W.  Boylston,  Chicago. 

L.  M.  Berwin,  Chicago. 

Wm.  M.  Scudder,  Chicago. 

Mrs.  Geo.  H.  Kirk,  Chicago. 

Dr.  W.  F.  Colbert.  Philadelphia. 

M.  F.  Thomas.  Chicago. 

Chas.  K.  Foster,  Chicago. 


NEW  MEMBERS  ELECTED 

P.  A.  Bates,  consulting  engineer,  2  Rector 
street.  New  York. 

William  H.  Chenoweth,  Jr.,  Warren  Webster 
Co..  Chicago. 

S.  F.  Gardner,  Standard  Engineering  Co., 
Washington,  D.  C. 

Joseph  Graham,  Editor  Engineering  Review, 
New  York. 

G.  T.  Hill,  General  Fire  Extinguisher  Co., 
Warren,  O. 

E.  C.  Hinkle,  President,  -Atlantic  Heating  and 
Engineering  Co.,  Trenton,  N.  J. 

P.  A.  Hoffman,  B.  F.  Sturtevant  Co.,  New 
York. 

C.  R.  Honiball,  C.  R.  Honiball  Co.,  Liverpool, 
England. 

N.  K.  Howard,  Consulting  Engineer,  with  Geo. 
H.  Wentz,  Lincoln,  Neb. 

W.  P.  Klobukowski,  71,  Jerozolimska,  Warsaw, 
Poland. 

J.  I.  Lyle,  General  Manager,  Carrier  Air  Con¬ 
ditioning  Co..  New  York. 

F.  A.  Miller,  Supervising  Architect’s  Office, 
Treasury  Department,  Washington,  D.  C. 

M.  P.  Miller,  Warren  Webster  &  Co.,  Camden, 

N.  J. 

W.  R.  Murphy.  General  Manager.  American 
Heating  and  Ventilating  Co.,  Richmond,  Va. 

O.  E.  Polglase,  Westinghouse,  Church,  Kerr  & 
Co..  New  York. 

C.  L-  Reeder,  consulting  engineer,  Baltimore, 
Md. 

-Arthur  Ritter,  -American  Blower  Co.,  New 
York. 

H.  C.  Russell.  Supervising  -Architect’s  Office, 
Treasury  Department,  Washington,  D.  C. 

W.  T.  Smallman,  treasurer,  Isaac  Coffin  &  Co., 
Boston. 

Robert  Thomson,  Thomson  &  Homer,  Winnipeg, 
Man. 

C.  W.  Williams,  Williams  &  Cole,  Boston,  Mass. 

H.  L.  Williams.  President,  -American  Warming 
and  Ventilating  Co.,  Pittsburg. 
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ASSOCIATES 

\V.  G.  Culbert,  McCrum-Howell  Co.,  Philadel¬ 
phia,  Pa. 

Joseph  McCusker,  Portland,  Ore. 

C.  n.  Spiehler,  heating  engineer,  Dayton  Light¬ 
ing  Co.,  Dayton,  O. 

E.  J.  Treat,  Autoforce  Ventilating  System,  New 
York.  _ 

Social  Features  of  the  Meeting 

True  to  their  reputation  the  members 
of  the  Illinois  Chapter  of  the  Heating  En¬ 
gineers’  Society  filled  every  spare  moment 
of  the  meeting  with  a  delightful  series  of 
diversions.  ^  The  entertainment  programme 
was  in  the  immediate  charge  of  Samuel  R. 
Lewis,  W.  L.  Bronaugh  and  L.  C.  Soule, 
of  the  Illinois  Chapter. 

Touring  cars  were  at  the  disposal  of  the 
members  and  guests  throughout  the  meet¬ 
ing;  a  considerable  number  arrived  on 
the  evening  preceding  the  opening  ses¬ 
sion  in  time  to  enjoy  a  spin,  which  was  a 
most  grateful  relief  from  the  sweltering 
weather  conditions  prevailing  at  the 
time. 

While  the  first  day’s  session  was  in  prog¬ 
ress  the  visiting  ladies  were  taken  to  the 
Marshall  Field  department  store.  Here  tea 
was  served  with  the  compliments  of  the 
Illinois  Chapter.  In  the  evening  the  entire 
party  dined  on  the  roof  garden  of  the  La 
Salle  Hotel,  where  the  pleasures  were  pro¬ 
longed  to  a  late  hour. 

'I'he  following  afternoon,  after  the  close 
of  the  morning  session,  automobiles  were 
in  waiting  to  take  the  party  through  Chi¬ 
cago’s  twenty-five  miles  of  parks  and  boule¬ 
vards.  This  trip  was  made  under  ideal 
weather  conditions  and  was  a  treat  that 
will  not  soon  be  forgotten  by  those  who 
were  so  fortunate  as  to  be  present.  The 
party  afterwards  visited  the  plant  of  the 
Sears-Roebuck  Co. 

A  very  full  day  was  capped  with  a  moon¬ 
light  sail  on  Lake  Michigan  on  the  steel 
steamer,  “Theodore  Roosevelt.”  Nearly 
three  hours  were  spent  on  the  lake,  the 
steamer  taking  a  course  of  some  ten  rniles 
towards  the  center  of  the  lake  and  back. 

Although  the  meeting  had  come  to  final 
adjournment,  many  stayed  over  until  Sat¬ 
urday  to  join  the  parties  that  inspected  the 
mechanical  equipments  of  the  La  Salle  and 
Blackstone  Hotels.  Before  the  meeting  ad¬ 
journed,  however,  a  cordial  vote  of  thanks 
was  extended  to  the  Illinois  Chapter  and 
its  members  for  their  bounteous  hospitality. 


$8,200,000  Federal  Heater  Company 

Announcement  has  been  made  of  the  for¬ 
mation  of  the  Federal  Heater  Co.,  with  a 
capital  of  $8,200,000.  The  company  is  a 
merger  of  seven  different  concerns  engaged 
in  the  manufacture  of  various  kinds  of 
heating  apparatus.  The  headquarters  will 
be  in  Chicago. 

The  constituent  companies  of  the  new 
merger  are  the  International  Heater  Co., 
Utica,  N.  Y. :  the  Peck-Williamson  Co., 
Cincinnati,  O. ;  the  L.  J.  Mueller  Furnace 
Co.,  Milwaukee,  Wis;  the  Twentieth  Cen- 
tuhy  Heating  and  Ventilating  Co.,  Akron, 


O. ;  the  Henry  &  Scheible  Co.,  Cleveland, 
O. ;  the  Quaker  Mfg.  Co.,  Chicago,  and  the 
Ideal  Furnace  Co.,  Detroit,  Mich. 

The  combined  companies  produce  steam 
and  hot  water  boilers  for  heating  purposes, 
designed  for  both  coal  and  gas,  warm  air 
furnaces  and  tank  heaters.  As  a  result  of 
the  consolidation  the  Federal  Heater  Co. 
will  have  an  annual  output  of  40,000 
heaters. 

The  capital  stock  is  divided  into  $4,000,- 
000  7  per  cent,  cumulative  preferred  and 
$4,200,000  common.  Most  of  the  capital 
stock  has  been  taken  by  plant  owners  in 
payment  for  their  properties.  A  relatively 
small  amount  of  cash  is  being  used  in  the 
merger.  About  $1,500,000  of  the  preferred 
stock  will  be  offered  simultaneously  in  Chi¬ 
cago,  New  York,  Cincinnati  and  Detroit. 
This  will  be  sold  at  par  with  a  bonus  of  10 
per  cent,  in  common  stock. 

A.  W.  Williamson,  president  of  the 
Peck-Williamson  Co.,  will  be  president  of 
the  new  corporation ;  L.  J.  Mueller,  Jr., 
and  John  Kerch  will  be  vice-presidents. 
The  secretary  will  be  D.  M.  Compton  and 
the  treasurer,  F.  H.  Moore,  of  the  Inter¬ 
national  Heater  Co. 

The  company  starts  without  any  bonds 
or  debts.  It  is  announced  that  the  earn¬ 
ings  of  the  constituent  companies  in  1910 
were  equal  to  $450,000  net.  For  1911  the 
earnings  are  estimated  to  be  $550,000.  After 
deducting  $280,000  for  the  preferred  divi¬ 
dend  there  would  remain  $270,000;  applic¬ 
able  to  the  common  stock,  being  6.4  per 
cent,  of  that  issue. 

The  following  statement  of  assets  and 
liabilities  appears  in  the  prospectus ; 

ASSETS 

Plants,  etc . $6,310,693 

Merchandise  (not  including  that 
contracted  for  to  be  valued  by 

inventory) . $485,848 

Accounts  receivable  (not  includ¬ 
ing  those  to  be  retained  by  cer¬ 
tain  companies) . 443>45S 

-  929.306 

Cash  acquired  with  assets  of 

Companies . $60,000 

Cash  to  be  paid  in  from  sales _  of 
stock  for  additional  operating 

capital . 900,000 

-  960,000 

Total . $8,200,000 

liabilities 

Preferred  stock . $4,000,000 

Common  stock . 4,200,000 

Total . .$8,200,000 

$800,000  common  stock  is  retained  in  the  treas¬ 
ury  to  provide  for  increase  of  business. 


James  D.  Hoffman,  professor  of  me¬ 
chanical  engineering  at  Purdue  University. 
Lafayette,  Ind.,  has  been  appointed  head  of 
the  engineering  department  of  the  Univer¬ 
sity  of  Nebraska  at  Lincoln,  Neb.  Pro¬ 
fessor  Hoffman  is  well  known  in  the  heat¬ 
ing  and  ventilating  profession  and  is  a  past 
president  of  the  American  Society  of  Heat¬ 
ing  and  Ventilating  Engineers.  He  is  re¬ 
ceiving  congratulations  from  his  many 
friends  on  his  call  to  the  larger  work  he 
will  undertake  at  the  University  of  Ne¬ 
braska. 
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CANADIAN  Society  of  Sanitary 
and  Heating  Engineers  is  the 
new  title  that  has  been  adopted  by 
the  National  Association  of  ^Master 
Plumbers  and  Steam  Fitters  of  Can¬ 
ada.  We  have  already  referred  to 
what  seems  to  us  an  anomaly  in 
thus  characterizing  an  organization 
made  up  in  such  large  part  of  mas¬ 
ter  plumbers.  We  can  think  of  no 
more  pungent  comment,  however, 
than  that  voiced  by  the  Plumber 
and  Stcamfittcr,  of  Canada,  in  its 
statement  that  “on  Wednesday 
morning  at  ten  o’clock  one  hundred 
master  plumbers  entered  the  con¬ 
vention  hall.  At  12:30  one  hun¬ 
dred  sanitary  and  heating  engineers 
left  the  hall/’  . 


NOW  that  the  proposed  plan 
to  enlarge  New  York’s  sub¬ 
way  is  assuming  definite  shape  the 
matter  of  its  ventilation  is  being 
taken  up  by  interested  citizens  with 
a  view  of  preventing,  if  ])ossible. 


the  serious  air  conditions,  both 
as  to  high  temperature  and  odors, 
that  prevail  in  the  present  subway. 
It  may  not  be  generallv  known  that 
the  extensions  as  planned  embrace 
more  mileage  than  the  whole  of  the 
present  system  so  that  the  subject 
assumes  an  importance  equal  to,  if 
not  greater  than,  that  of  the  ventila¬ 
tion  of  the  original  subway  itself. 
Bitter  experience,  moreover,  has 
taught  the  thousands  of  patrons 
that  now  is  the  time  to  secure  favor¬ 
able  action  rather  than  after  the 
new  subways  are  built.  For  years 
the  public  has  been  treated  to 
the  makeshift  and  futile  efforts  to 
procure  cool,  or,  at  least,  fresh  air 
in  the  present  tubes,  although  at  the 
present  time  the  subway  is  notice¬ 
ably  warmer  and  more  malodorous 
than  at  any  previous  time  in  its  his¬ 
tory.  The  most  sensible  suggestion 
for  securing  adequate  ventilation  in 
the  new  subway,  and  one  which  has 
already  won  the  endorsement  of  part 
of  the  public  press,  has  been  pro¬ 
posed  by  Albert  F.  Henschel,  for¬ 
merly  secretary  of  the  Creater  New 
York  Charter  Commission.  Mr. 
Henschel’s  proposition  is  the  ap¬ 
pointment,  by  the  city’s  Board  of 
Estimate  and  Apportionment,  of  a 
commission  of  experts  in  sanitary 
science  and  ventilation  to  advise  the 
board  on  this  (piestion. 


IT  IS  a  pleasure  to  note  that  Ohio 
has  recognized  the  imj^ortance 
of  conqjulsory  ventilation  of  build¬ 
ings  to  the  extent  that  its  new  build¬ 
ing  code  ])rovides  for  the  mechani¬ 
cal  ventilation  of  its  theatres  and 
other  places  of  assembly.  We  shall 
publish  in  the  August  issue  that 
portion  of  the  code  bearing  on  ven¬ 
tilation. 
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Central  Station  Heating 

4. - Oi-EKATION 

1)Y  Byron  T.  Gifford 

(Previous  articles  in  this  series:  “Pipe  Line  Losses,”  April,  1911; 
“Rates,”  May,  1911;  “‘Ready  to  Serve’  or  ‘Maximum 
Demand’  Rate,”  June,  1911.) 


Pressure  Required  at  the  Station 

Thi.s  pressure  is  dependent  upon  the  pipe  line  sizes, 
the  insulation  and  the  grade  of  the  pipe  line  in  steam  heat¬ 
ing  plants.  In  hot  water  plants  it  is  dependent  upon  the 
pipe  line  sizes,  the  insulation,  and  the  elevation  of  the 
heating  station  relative  to  the  buildings  being  served. 

After  a  plant  is  in  operation  it  is  an  easy  matter  to 
determine  the  drop  in  pressure  from  one  point  to  another 
and  under  actual  operating  conditions.  Having  determined* 
the  point  on  the  line  where  the  greatest  drop  in  pressure 
occurs,  we  can  determine  the  pressure  necessary  to  carry 
at  the  station  in  order  to  have  the  required  pressure  at  the 
weakest  point.  So  much  is  very  easy,  but  to  determine 
whether  or  not  excess  pressure  is  being  carried  in  order 
to  create  the  necessary  pressure  at  the  weak  point  is  quite 
another  problem  and  is  not  so  easy  to  determine. 

Causes  That  Demand  Excess  Pressure  in  Steam 
Heating  Mains 

Insufficient  pipe  sizes  is  one  of  the  most  common  causes 
of  bad  pressure  conditions.  Often  a  given  line  has  devel- 
oi)ed  more  business  than  it  can  handle  economically  and 
excessive  pressure  is  required  to  make  this  line  carry  suffi¬ 
cient  steam  to  suppy  its  connected  load. 

Improper  line  drainage  also  causes  a  bad  pressure  con¬ 
dition.  For  example,  a  line  not  properly  graded,  with  a 
pocket  in  it,  will  cause  no  end  of  trouble.  The  pocket 
will  fill  with  condensation  and,  even  though  a  water  ham¬ 
mer  does  not  develop,  the  free  area  of  the  pipe  is  reduced, 
the  friction  increased  and,  conse(iuently.  the  pressure  at 
the  station  must  be  increased  to  compensate  for  this  ad¬ 
ditional  friction  loss.  The  condition  is  often  found  in 
.service  lines  and  should  be  guarded  against  and,  if  possible, 
located  and  remedied  bv  means  of  regrading  the  line  or 
by  installing  additional  bleeder  connections. 

Causes  That  Demand  Excess  Pressure  in  Hot 
Water  Heating 

In  central  station  hot  water  heating  we  are  not  troubled 
so  much  with  pockets  as  in  steam,  but  the  writer  believes 
them  as  serious  in  one  case  as  in  the  other.  A\r  pockets 
do  the  damage  in  hot  water  heating  and  everv  high  point 
should  be  vented  and  kept  free  from  air.  In  this  case  the 
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pipe,  or  a  part  of  it,  fills  with  air  and  the  flow  of  water  is 
restricted,  requiring  a  greater  pressure  in  order  to  give 
proper  circulation. 

Insufficient  pipe  sizes  is  also  a  cause  of  excess  pres¬ 
sures  being  necessary.  This  defect  is  often  caused  by  the 
territory  out-growing  the  pipe  line. 

To  determine  whether  excess  pressures  are  being  car¬ 
ried,  refer  to  your  pipe  capacity  tables  and  find  out  if  the 
conditions  you  are  experiencing  in  your  pipe  line  conform 
to  the  table.  If  not,  look  for  the  trouble. 

If  your  operating  and  test  observations  show  that  your 
pipe  line  is  not  demanding  an  excessive  pressure,  you  can 
then  carry  the  lowest  possible  pressure  that  will  give  you 
I  lb.  (if  steam)  and  i  lb.  difference  in  pressure  (if  water) 
at  the  weakest  point  on  the  line. 

In  hot  water  heating,  as  already  stated,  the  difference 
in  pressure  is  what  you  need,  the  circulating  pressure  or, 
-as  it  is  often  called,  the  differential  pressure.  For  example, 
the  pressure  on  the;  flow  line  is  40  lbs.  and  on  the  return 
line  30  lbs.,  thereby  making  the  differential  pressure  10 
lbs.  There  must  be  at  least  i  lb.  differential  pressure  at 
the  entrance  of  the  building  and  each  and  every  radiator 
must  be  full  of  water  in  order  to  heat  a  building  properly. 
Therefore,  the  return  pressure  at  the  building  should  be 
sufficient  to  raise  the  w^ater  to  the  top  of  the  building  and 
the  flow  pressure  should  be  at  least  i  lb.  more. 

Locate  the  weakest  point  in  this  connection  and  be 
guided  accordingly.  As  a  rule,  the  weakest  point  will  be 
at  the  end  of  some  long  lateral. 

Pumpage  in  Hot  Water  Heating 

One  of  the  most  important  points  in  hot  water  heating 
is  the  amount  of  water  pumped  per  square  foot  of  radiation, 
per  unit  of  time.  Excessive  pumpage  means  a  waste  of 
power  and  is  a  sure  sign  of  poor,  operating  conditions. 
To  remedy  this  trouble  it  is  necessary  to  regulate  the 
amount  of  water  passing  through  each  building.  To  ex¬ 
plain  more  fully  this  point  we  will  study  the  following 
drawing. 


800^  1000^  780^  laoo'?* 


We  will  assume  that  we  are  carrying  a  flow  pressure 
at  the  station  (SF)  of  45  lbs.  and  a  return  pressure  (SR) 
of  30  lbs.  giving  us  a  differential  pressure  (SD)  of  15  lbs. 
at  the  station.  Under  these  conditions  we  find  by  test 
that  our  pressure  conditions  would  be  as  follows : 
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Position 

Flow- 
Pressure, 
pounds  per 
square  inch 

Return 
Pressure, 
pounds  per 
square  inch 

Differential 
Pressure, 
pounds  per 
square  inch 

Station . 

45  ! 

30 

15 

Building  No.  1 . 

44  i 

31 

13 

Building  No.  2 . 

42.5 

32.5 

10 

Building  No.  3 . 

41 

34 

7 

Building  No.  4 . 

39.5 

35.5 

4 

Building  No.  5 . 

38 

37 

1 

Now  the  problem  to  be  solved  is,  whether  or  not  we 
have  excess  pumpage.  We  know  that  under  the  conditions 
we  have  as  low  a  differential  (SD)  as  we  possibly  can 
have  and  still  have  one  pound  difference  at  Building  No.  5. 
If  we  are  pumping  too  much  water  it  is  going  through  the 
four  jobs  nearest  the  station. 

In  order  to  determine  this  it  is  necessary  to  measure 
the  amount  of  water  flowing  through  each  job.  This  can 
be  easily  done  by  means  of  a  hot  water  disc  meter.  The 
result  will  be  sufficiently  accurate  to  answer  our  purpose. 

Pumpage  Necessary 

The  amount  of  water  necessary  to  pump  per  square 
foot  of  radiation  per  hour  seems  to  be  an  unsettled  question. 
One  thing  is  certain ;  the  water  carries  the  heat  and  1  lb. 
of  water  will  deliver  as  many  heat  units  as  it  loses  in 
degrees  Fahrenheit  going  through  the  radiation. 

If  the  water  loses  20°  F,  it  will  emit  20  B.T.U.  per 
pound.  If  the  radiation  is  figured  so  as  to  give  off  180 
B.T.U.  per  square  foot  per  hour  at  zero,  outside  tempera¬ 
ture.  it  would  require  9  lbs.  of  water  per  square  foot  per 
hour.  If  we  regulate  the  flow  of  water  through  each  square 
foot  of  radiation  so  as  to  omit  30  B.T.U.  per  pound,  it 
would  require  6  lbs.  of  water  per  square  foot  of  radiation 
per  hour,  at  zero  outside. 

When  the  temperature  outside  is  higher,  the  tempera¬ 
ture  of  the  water  will  be  lower  and  consequently  the  water 
will  not  lose  as  much  heat  per  pound.  The  amount  of 
water  pumped  can  be  reduced  some,  but  not  to  any  con¬ 
siderable  extent,  unless  temperature  regulation  of  some 
kind  is  used  in  the  buildings. 

Regulating  the  Flow  of  Water 

We  will  take  it  for  granted  that  we  need  6  lbs.  of 
water  per  square  foot  of  radiation  per  hour  at  Building 
No.  I.  This  building  has  500  sq.  ft.  of  radiation  and  con¬ 
sequently  would  need  3,000  lbs.  of  water  per  hour.  The 
differential  pressure  at  Building  No.  i  is  13  lbs.  The  open¬ 
ing-  necessarv  to  supplv  this  amount  of  water  at  this  differ¬ 
ential  pressure  is  a  5-1 6-in.  hole. 
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lUiikling^  Xo.  2,  with  i,ooo  sq.  ft.  and  lo  lbs.  dififerential 
pressure,  would  require  a  13-32-in.  hole. 

Building'  No.  3,  with  750  sq.  ft.  and  7  lbs.  differential 
pressure,  would  require  a  13-32-in.  hole. 

Building  Xo.  4,  with  1,200  sq.  ft.  and  4  lbs.  differential 
pressure,  would  require  a  5-16-in.  hole. 

Building  Xo.  5,  with  300  sq.  ft.  and.  i  lb.  differential 
pressure,  would  require  a  13-32-in.  hole. 

These  chokes  or  retarders  should  be  placed  in  the 
return  line  just  before  it  leaves  the  building,  or  on  the  re¬ 
turn  of  each  belt.  The  placing  of  these  requires  judgment 
and  experience. 

The  total  area  of  the  chokes  is  found  to  be ; 


Building  X’^o.  i  .  5/i^ 

Building  No.  2  .  13/32  in. 

Building  No.  3  .  13/32  in. 

Building  No.  4  .  S/i^  in. 

Building  No.  5  .  ^3/32  in. 


1-27/32  in. 

The  service  lines  run  to  these  buildings  should  be  not 
less  than  i^^-in.  in  diameter,  ev-en  though  that  size  is  too 
large,  for  at  some  future  time  the  amount  of  radiation  might 
be  increased  and  the  large  service  line  will  be  sufficiently 
large  to  take  care  of  the  additional  load. 

\\dth  this  method  of  regulation,  i)erfect  control  cannot  be 
accomplished,  but  a  great  benefit  can  be  derived  by 
using  it. 

A  number  of  flow  controlling  valves  have  been  devised 
and  are  more  or  less  valuable  to  the  operating  man.  The 
cost  of  these  valves  is  the  only  thing  that  stops  their  uni¬ 
versal  adoption.  It  costs  comparatively  little  to  regulate 
with  the  chokes  or  retarders  and.  for  that  reason,  this 
method  is  much  more  popular.  The  author  has  used  a 
cast-iron  choke,  with  a  hole  drilled  through  it.  and  has 
found  it  to  be  very  well  adapted  to  this  use.  It  is  noise¬ 
less  and  easily  made. 

The  automatic  flow  controlling  valve  has  the  advantage 
by  being  self-adjusting,  while  the  choke  svstem  is  fixed 
for  one  condition.  For  example,  assume  that  an  800  sq. 
ft.  iob  is  connected  to  the  system  shown  before,  between 
Buildings  X^o.  i  and  X'^o.  2.  The  connecting  of  this  iob 
will  affect  the  pressure  necessary  to  carrv  at  the  station 
and  will  affect  the  size  of  the  choke  in  Building  X^o.  T.  It 
would  have  to  be  just  a  little  smaller,  because,  owing  to 
the  necessity  of  pumi)ing  more  water,  a  larger  differential 
pressure  is  necessarv  and,  consequently,  more  water  will 
pass  through  Building  X"o.  t  than  is  necessarv.  unless  the 
choke  is  made  smaller.  If  the  additional  building  is  con- 
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nectecl  and  the  pumpage  is  not  increased,  the  balance  of 
the  system  will  be  affected  by  not  getting  sufficient  water. 

In  a  case  like  the  above,  the  flow  controlling  valve 
would  adjust  this  condition  automatically,  because  it  al¬ 
lows  only  a  certain  amount  of  water  to  circulate  through 
each  building,  no  matter  how  much  too  great  the  diflferen- 
tial  pressure  may  be.  On  the  other  hand,  disc  or  choke 
control  has  a  slight  advantage  over  the  automatic  valve 
control  in  one  way.  In  choke  control  the  pumpage  can 
be  momentarily  increased  on  the  whole  system  whenever 
it  is  advantageous  to  do  so,  which  is  sometimes  the  case, 
especially  in  rapidly  falling  temperature.  By  increasing 
the  jiumijage  we  increase  the  number  of  B.T.U.  given  off 
by  each  scpiare  foot  of  radiation,  because  the  number  of 
B.T.U.  emitted  is  proportional  to  the  difference  between 
the  room  temperature  and  the  average  temperature  of  the 
radiator. 

dlie  faster  the  water  circulates  through  the  radiator 
the  less  heat  each  pound  of  water  will  emit  and  the  less 
each  ])ound  of  water  emits,  the  hotter  is  the  water  leaving 
the  ra<liator  and,  consec|uently,  the  higher  the  average  tem¬ 
perature  of  the  radiator,  which,  of  course,  means  that  each 
scpiare  foot  of  radiation  will  emit  more  heat  per  unit  of 
time.  This  is  an  advantage  when  a  severe  and  rapid  drop 
in  temperature  is  experienced.  This  is  especially  true  in 
systems  controlled  by  thermostats,  where,  by  increasing 
the  heat  emission,  all  thermostats,  almost  to  the  shutting 
oflf  place,  will  shut  oflf  and  decrease  the  load  on  the  plant 
temporarily  and  materially  help  in  raising  the  temperature 
of  the  circulating  water. 


{Mr.  Gifford's  next  article  leill  appear  in  the  August  issue.) 


Color  Scheme  for  Identification  of  Power 
House  Piping 

A  definite  plan  for  identifying  power 
house  piping  by  means  of  distinguishing 
colors  is  contained  in  a  report  recently 
submitted  to  the  American  Society  of 
Mechanical  Engineers  by  a  committee  on 
the  subject.  This  matter,  it  will  be  re¬ 
membered.  was  first  prominently  agitat¬ 
ed  by  the  late  William  H.  Bryan,  of  St. 
Louis,  several  years  ago,  and  the  present 
recommendations  are  the  result  of  sev¬ 
eral  committees’  efforts  in  this  direction. 
I'ollowing  are  the  recommendations  in 
detail ; 

In  the  main  engine  rooms  of  n'.ants 
which  are  well  lighted,  and  where  the 
functions  of  the  exposed  ripes  are  ob¬ 
vious,  all  pipes  shall  be  painted  to  con¬ 
form  to  the  color  scheme  of  the  room; 
and  if  it  is  desirable  to  distinguish  pipe 
systems,  colors  shall  be  used  only  on 
flanges  and  on  valve-fitting  flanges. 


In  all  other  parts  of  the  plant,  such  as 
boiler  house,  basements,  etc.,  all  pipes 
(exclusive  of  valves,  flanges  and  fittings), 
except  the  fire  system,  shall  be  oainted 
black,  or  some  other  single,  plain,  dur¬ 
able,  inexpensive  color. 

All  fire  lines  (suction  and  discharge), 
including  pipe  lines,  valve  flanges  and 
fittings,  shall  be  painted  red  throughout. 

The  edges  of  all  flanges,  fittings  or 
valve  flanges  on  pipe  lines  larger  than 
4  inches  inside  diameter,  and  the  entire 
fittings,  valves  and  flanges  on  lines  4  in. 
inside  diameter  and  smaller,  shall  be 
painted  the  following  distinguishing  col¬ 
ors.  numbered  i  to  12,  inclusive: 

DISTINGUISHING  COLORS  TO  BE  USED  ON 
VALVES.  FLANGES  AND  FITTINGS  ONLY 

Steam  Division:  High  pressure — white. 

Exhaust  system — buff. 

Water  Division:  Fresh  water,  low  pres¬ 
sure — blue.  Fresh  water,  high  pres- 


48 


rHE  HEATING  AND  VENTILATING  MAGAZINE 


sure  boiler  feed  lines — blue  and  white. 
Salt  water  piping — green. 

Oil  Division:  Delivery  and  discnarge — 
brass  or  bronze  yellow. 

Pneumatic  Division:  All  pipes — gray. 

Gas  Division:  City  lighting  service — 
aluminum.  Gas  engine  service — black, 
red  flanges. 

Fuel  Oil  Division :  All  piping — black. 

Refrigerating  System:  White  and  green 
stripes  alternately  on  flanges  and  fit¬ 
tings,  body  of  pipe  being  black. 

Electric  Lines  and  Feeders:  Black  and 
red  stripes  alternately  on  flanges  and 
fittings,  body  of  pipe  being  black. 

The  committee  is  composed  of  H.  G. 

Stott,  chairman;  F.  R.  Hutton,  I.  E. 

Moultrop,  H.  P.  Norton  and  J.  T.  Whit¬ 
tlesey. 


Current  Heating  and  Ventilating  Litera¬ 
ture 

Under  this  heading  is  published  each 
month  an  index  of  the  important  articles 
on  the  subject  of  heating  and  ventilation 
that  have  appeared  in  the  columns  of  our 
contemporaries.  Copies  of  any  of  the  jour¬ 
nals  containing  the  articles  mentioned  may 
be  obtained  from  The  Heating  and  Venti¬ 
lating  Magazine  on  receipt  of  the  stated 
price. 

CENTRAL  STATION  HEATING 

Exhaust  Steam  Heating  as  Developed 
by  a  Large  Central  Lighting  Station.  E. 
Darrow.  Illustrated  explanation  of  the 
system  of  central  station  supply  of  heat 
used  by  a  company  in  Indianapolis,  Ind. 
1200  words.  Elec.  Wld. — April  6,  1911. 
20c. 

HEATING  OF  RESIDENCES 

Heating  of  Residences.  D.  D.  Kimball. 
Discusses  the  importance  of  ventilation 
in  the  home,  the  control  of  temperature, 
humidity,  heating  system,  etc.,  2500 
words.  Ins.  Engng. — March,  1911.  40c. 

SHOP  VENTILATION 

Dust  Collecting  Appliance  in  Cotton 
Mills.  Illustrates  and  describes  improve¬ 
ments  introduced  for  stripping  and  ex¬ 
traction  of  dust  of  a  carding  engine,  and 
protection  from  accidents.  2500  words. 
Engng. — April  14,  1911.  40c. 


Ohio’s  New  Building  Code  Regulates  the 

Heating  and  Ventilation  of  Theatres 

Included  in  Ohio’s  new  building  code, 
which  recently  became  a  law,  are  special 
provisions  regarding  the  heating  and  ven¬ 
tilation  of  theatres.  The  code  is  designed 
to  regulate  the  construction,  repair  and 
alterations  and  additions  to  public  build¬ 
ings  and  other  buildings  in  the  state. 
Its  provisions  are  to  be  enforced  by  the 
state  fire  marshal,  the  chief  inspector  of 
workshops  and  factories  and  the  state 
board  of  health. 

According  to  a  ruling  of  Attorney- 
General  T.  H.  Hogan,  the  new  code  does 
not  apply  in  municipalities  which  now 


have  sufficiently  stringent  building  codes 
in  force. 

In  the  construction  of  theatres  the 
code  provides  that  furnaces,  hot  water 
heating  boilers  and  low-pressure  steam 
heating  apparatus,  breeching,  fuel  room 
and  firing  room  must  be  enclosed  in  an 
approved  fireproof  heater  room  and  all 
openings  in  same  are  to  be  covered  by 
approved  self-closing  fire  doors.  The 
heating  system  must  of  sufficient  capa¬ 
city  to  heat  all  parts  of  the  building  to 
a  temperature  of  65  degrees  Fah. 

The  ventilation  requirements  are  espe¬ 
cially  interesting.  The  system  of  venti¬ 
lation  must  provide  for  a  change  of  air 
in  all  parts  of  the  building  at  least  six 
times  each  hour.  All  assembly  halls  and 
theatre  auditoriums  must  be  supplied 
with  fresh  warmed  air  to  the  amount  of 
1200  cu.  ft.  per  hour  for  each  person. 
The  system  may  be  either  a  gravity  or 
mechanical  furnace  system,  gravity  indi¬ 
rect  steam  or  hot  water,  or  a  mechanical 
indirect  steam  or  hot  water  system. 
Fresh  air  must  be  taken  from  outside 
of  the  building  and  the  recirculation  of 
vitiated  air  is  forbidden.  No  floor  regis¬ 
ter  for  heating  or  ventilating  shall  be 
placed  in  any  aisle  or  passageway. 


Le^at  Decisions 


Estoppel  by  Decree  from  Denial  of 

Waste  of  Heating  Company’s  Gas 

In  a  suit  by  a  heating  company  to  re¬ 
strain  a  gas  company  from  wasting  gas 
derived  from  a  field  from  which  the  heat¬ 
ing  company  obtained  its  natural  gas,  by 
the  operation  of  a  lampblack  factory,  it 
was  adjudged  that  the  gas  company  did 
operate  such  factory  and  it  was  enjoined 
from  wasting  the  gas  in  such  operation. 
In  a  subsequent  action  by  the  heating 
company  to  recover  damages  alleged  to 
have  been  sustained  by  the  heating  com¬ 
pany  from  such  waste  of  gas  it  was  held 
that  the  gas  company  was  estopped  by 
the  decree  in  the  prior  suit  from  there¬ 
after  litigating  the  fact  that  they  op¬ 
erated  the  factory. — Louisville  Gas  Co. 
vs.  Kentucky  Heating  Co.,  Kentucky 
Court  of  Appeals,  134  S.  W.  205. 


Rescission  of  Contract  of  Sale  by  Seller’s 
Actions 

seller  of  water  heaters  made  con¬ 
tracts  with  a  large  number  of  retailers, 
each  order  containing  the  condition, 
“These  goods  shipped  at  this  orice  only 
upon  condition  that  number  sufficient  to 
obtain  quantity  discount  is  purchased  in 
city.’’  Before  the  contract  was  executed 
the  parties  mutually  agreed  that  the  en¬ 
tire  lot  of  heaters  should  be  delivered  to 
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a  heating  company,  which  would  distrib¬ 
ute  them  and  receive  payment.  After 
delivery  the  seller  wrote  to  the  buyers 
telling  them  to  pay  the  heating  company. 
In  an  action  by  the  seller  against  one 
of  the  purchasers  it  was  held  that  by 
the  acts  of  the  seller  any  indebtedness 
which  might  have  accrued  to  him  was 
released  and  there  was  a  complete  nova¬ 
tion  of  the  contract. — Michigan  Stove 
Co.  vs.  A.  H.  Walker  &  Co.,  Iowa  Su¬ 
preme  Court,  N.  W.  130. 


No  Liability  of  Heating  and  Ventilating 

Contractors’  Surety  Beyond  Terms 
of  Bond 

A  board  of  education  contracted  with 
an  engineering  company  to  install  the 
heating  and  ventilating  equipment  of  a 
public  school  building.  A  guaranty  com¬ 
pany  become  surety  on  the  contractor’s 
bond.  The  contractor  did  not  perform 
his  undertaking,  but  a  corporation  sub¬ 
sequently  formed  did  so.  No  contract 
appeared  between  this  corporation  and 
the  contractor  or  the  board  of  education. 
A  company  furnished  and  installed  the 
covering  for  the  steam  pipes,  part  of  the 
heating  apparatus,  under  a  contract  with 
the  corporation  alone.  The  corporation 
became  insolvent  and  omitted  to  pay  for 
the  material  and  labor  employed  in  the 
pipe  covering.  The  company  sued  the 
surety  on  the  bond  of  the  original  con¬ 
tractor.  It  was  held  that  the  company 
could  not  recover  against  the  surety,  be¬ 
cause  it  did  not  appear  that  the  material 
was  furnished  or  the  labor  performed  un¬ 
der  a  contract  with,  or  at  the  instance 
or  request  of,  the  original  contractors, 
whose  conduct  was  assured  by  the  surety, 
or  witii  the  board  of  education,  which 
was  authorized  to  complete  any  portion 
of  the  work  not  installed  bv  the  con¬ 
tractors. — Board  of  Education  of  City 
of  St.  Louis  vs.  United  States  Fidelity 
&  Guaranty  Co.  (Missouri),  134  S.  W. 
18. 


Federal  Furnace  League 

At  a  special  meeting  of  the  executive 
committee  of  the  Federal  Furnace 
League,  held  in  Philadelphia  June  19,  re¬ 
ports  were  received  on  the  official  test¬ 
ing  of  furnaces,  and  the  work  of  the 
engineering  department  was  reviewed 
and  approvt  d.  The  text  and  rules  of  the 
book,  entitled  “The  Federal  System  of 
Heating  and  Ventilation’’  were  reviewed 
and  certain  revisions  were  ordered, 
chiefly  in  the  direction  of  simplification 
of  the  rules. 

It  is  expected  that  the  testing  of  the 
furnaces  of  the  members  will  be  com¬ 
pleted.  and  that  the  Federal  System  book 
will  be  issued  during  the  coming  autumn. 
The  furnace  industry,  it  is  stated,  will 
then  have  a  standard,  authoritative  sys¬ 
tem  of  installation,  with  the  capacity  rat¬ 


ings  of  the  leading  furnaces  determined 
by  actual  tests  of  the  apparatus.  The 
league  reports  the  enthusiastic  support 
of  Its  membership  in  the  plan  for  estab¬ 
lishing  a  standard  system  of  installation 
and  of  capacity  ratings. 

The  executive  committee  accepted  the 
invitation  of  the  National  Association  of 
Sheet  Metal  Contractors  to  attend  the 
annual  meeting  of  that  organization  at 
Omaha  on  August  8-1 1.  The  league  will 
accordingly  be  represented  at  that  meet¬ 
ing  by  its  engineer.  Dr.  Wm.  F.  Colbert; 
its  secretary,  Wilson  Ferguson,  and  by 
a  delegation  from  its  executive  commit¬ 
tee  and  membershio. 


New  York  State  Association 

At  the  annual  meeting  of  the  New 
York  State  Association  of  Master  Steam 
and  Hot  Water  Fitters,  held  at  the  head¬ 
quarters  of  the  National  Association,  in 
New  York,  the  following  officers  were 
elected  for  the  ensuing  year:  President, 
Samuel  Wright,  Buffalo;  vice-oresident, 
Edward  F.  Joy,  Syracuse;  secretary- 
treasurer,  William  H.  Curtin.  New  York; 
sergeant-at-arms,  William  Scollav.  New 
York;  board  of  directors,  Charles  Geiger, 
Buffalo;  Frank  H.  Falls,  Rochester; 
Frank  Leavery,  Syracuse;  William  H. 
McKiever,  New  York;  Ernect  C.  Sew¬ 
ard,  New  York;  Samuel  Wright.  Buf¬ 
falo:  Edward  F.  Joy,  Syracuse;  William 
H.  Curtin.  New  York.  Subsequently  the 
board  of  directors  elected  Charles  Geiger 
chairman  and  H.  B.  Gombers,  New  York, 
recording  secretary. 


Pennsylvania  State  Association 

Following  are  the  new  officers  of  the 
Pennsylvania  Association  of  Master 
Steam  and  Hot  Water  Fitters,  elected  at 
its  fifteenth  annual  convention  Pittsburg: 
President,  William  P.  Thomnson,  Phila¬ 
delphia;  vice-president,  P.  F.  Maginn, 
Pittsburg;  secretary,  M.  G.  Sellers,  Phila¬ 
delphia;  treasurer,  Harry  G.  Black,  Phil¬ 
adelphia:  sergeant-at-arms,  John  C.  F. 
Trachsel,  Philadelphia:  executive  com¬ 
mittee,  Joseph  A.  Langdon,  Pittsburg; 
B.  Harold  Carpenter,  Wilkes-Barre; 
Stewart  A.  Jellett,  Philadelphia;  John  R. 
Flinn,  Johnstown;  C.  Ed.  Hantz,  York. 


Philadelphia  Local  Association 
Following  are  the  officers  of  the  Phila¬ 
delphia  Master  Fitters’  Association  elect¬ 
ed  at  its  recent  annual  meeting:  Presi¬ 
dent.  Robert  J.  Hoben;  vice-president, 
John  L.  Moyer;  treasurer,  Edw.  R.  Stein- 
metz;  secretary,  M.  G.  Sellers;  executive 
committee,  John  L.  Moyer,  Stewart  A. 
Jellett  and  William  P.  Thompson. 
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A  Respiration  Calorimeter  for  Animals 

An  apparatus  that  has  been  in  use  for 
some  time  by  the  Pennsylvania  State 
College  Institute  of  Animal  Nutrition  to 
determine  the  nutritive  values  of  differ¬ 
ent  animal  foods  offers  many  features 
of  interest  to  the  heating  and  ventilating 
engineer.  It  is  a  respiration  calorimeter, 
similar  in  many  respects  to  that  used  at 
W  esleyan  University,  in  which  men  were 
the  subjects  tested.  By  means  of  the 
apparatus  and  its  accessories  it  is  possi¬ 
ble  to  determine  exactly,  not  only  the 
amounts  of  digestible  matter  and  poten¬ 
tial  energy  contained  in  animal  foods,  but 
also  the  use  which  the  organism  makes 
of  these.  The  e.xperiments,  which  were 
made  under  the  supervision  of  Dr.  H.  P. 
Armsby,  director  of  the  Pennsylvania 


tus  for  use  in  this  class  of  work,  includ¬ 
ing  respiration  tests. 

The  general  construction  of  the  respi¬ 
ration  chamber  is  shown  in  the  accom¬ 
panying  illustration.  The  chamber  is 
constructed  of  sheet  copper,  and  meas¬ 
ures  6  ft.  bv  10  ft,  4  in.  and  8  ft.  high. 
A  platform  2i  in.  above  the  base  of  the 
chamber  carries  the  stall  in  which  the 
animal  stands.  Beneath  the  rear  portion 
of  this  stall  is  a  small  chamber  of  sheet 
copper  about  34  by  67  in.,  entirely  shut 
off  from  the  rest  of  the  respiration  cham¬ 
ber  except  for  two  hf)les  through  the 
platform,  and  having  a  separate  air-tight 
door.  Through  one  of  the  holes  men¬ 
tioned  a  rubber  tube  leads  from  the  urine 
funnel  to  a  receptacle  of  tinned  copper; 
to  the  other  hole  is  attached  a  large  rub- 
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Experiment  Station,  included  chem¬ 
ical  analyses  of  the  feeding  stuffs  used 
and  of  the  visible  excreta,  the  determina¬ 
tion  of  their  heats  of  combustion,  a  de¬ 
termination  of  the  gases  given  off  in 
the  respiration  of  the  animal,  and  the 
amount  of  heat  which  the  animal  pro¬ 
duces.  The  apparatus  is  large  enough 
for  experiments  upon  fully  mature  cattle. 

WTile  no  figures  are  given  regarding 
the  effects  on  the  air  of  the  respiration 
of  the  animal,  the  air  supply  being  700 
liters  (17.64  cu.  ft.)  per  minute,  the  de¬ 
tails  of  construction  of  the  calorimeter 
itself  are  important  and  valuable  because 
the  apparatus  in  its  present  form  repre¬ 
sents  the  solution  of  several  problems  in 
connection  with  the  tests.  .\s  now  ar¬ 
ranged.  the  respiration  calorimeter  takes 
care  of  nracticallv  everv  condition,  and 
is.  therefore,  a  standard  type  of  appara- 


ber  duct  covering  the  hindquarters  of 
the  animal,  and  underneath  it  is  placed 
a  galvanized  iron  box,  tightly  pressed 
against  the  lower  side  of  the  platform, 
to  receive  the  droppings  of  the  animal. 

At  the  other  end  of  the  platform  is 
the  feed  box.  This  is  provided  with  an 
air-tight  cover,  which  can  be  opened  or 
closed  bv  means  of  a  lever  operated  from 
outside,  and  is  also  provided  with  an  air¬ 
tight  door.  By  lowering  the  cover  the 
feed  box  can  be  entirely  shut  off  from 
the  chamber.  The  air-tight  door  can 
then  be  opened  for  the  introduction  of 
feed  or  the  removal  of  residues,  the  door 
closed  and  the  lid  again  lifted.  The  ar¬ 
rangement  constitutes,  in  brief,  an  air 
lock.  The  water  supply  is  introduced 
into  a  small  drinking  basin  at  the  side  of 
the  feed  box  by  means  of  a  pipe  carried 
through  the  calorimeter  wall,  the  water 
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being  weighed  in  and  any  excess  re¬ 
moved  by  drawing  the  water  in  the  pipe 
down  to  a  fixed  level. 

The  large  door  at  the  rear  of  the  ap¬ 
paratus  through  which  the  animal  enters 
and  the  two  small  doors  giving  access 
respectively  to  the  feed  box  and  excreta 
have  heavy  oak  frames  and  are  made 
tight  by  means  of  gaskets  composed  of 
rul)ber  tubing,  the  doors  being  kept  in 
place  by  means  of  pressure  catches  such 
as  are  frequentb'  used  on  large  refrig¬ 
erators. 

THE  RESPIRATION  APPARATUS 

Through  the  chamber  above  described 
a  current  of  outdoor  air  is  aspirated  by 
means  of  a  special  pump,  the  air  first 
passing  over  the  expansion  coils  of  an 


to  maintain  the  air  current  and  to  meas¬ 
ure  and  sample  it.  The  number  of  strokes 
as  recorded  by  a  revolution  counter,  with 
the  corrections  for  temperature  and  pres¬ 
sure,  gives  the  total  volume  of  air  pass¬ 
ing  through  the  apparatus,  and  the  re¬ 
sults  of  the  analysis  of  the  ingoing  air, 
calculated  upon  this  volume,  give  the 
weight  of  water  and  carbon  dioxide  car¬ 
ried  into  the  apparatus  by  the  current  of 
air. 

By  means  of  a  shunt  valve  connected 
with  an  ingenious  train  of  gearing  one 
stroke  is  delivered  at  regular  intervals 
alternately  through  one  or  the  other  of 
two  special  outlets.  The  pump  can  be 
set  to  deliver  thus  one  stroke  in  200,  one 
in  400,  or  one  in  800.  The  two  aliquot 
samples  thus  taken  are  conducted  to  two 
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ice  machine,  where  most  of  its  moisture 
is  deposited  as  frost.  At  the  point  of 
entry  to  the  chamber  samples  are  taken 
i  alternately  by  one  or  the  other  of  two 

i  large  aspirators  of  constant  flow  at  the 

rate  of  200  liters  in  12  hours.  In  these 
samples  moisture  and  carbon  dioxide  are 
determined  by  passing  them  through  U 
tubes  containing  sulphuric  acid  and  soda 
lime. 

The  air  leaving  the  respiration  cham¬ 
ber  passes  first  through  four  large  copper 
cans,  standing  in  wells  in  a  brine  bath 
which  is  coiled  to  about  — 20°  C.  by 
means  of  the  ice  machine.  In  these  cans 
the  larger  share  of  the  moisture  of  the 
j  ■  outcoming  air  condenses  as  frost  and  is 

;  subsequently  weighed. 

^  From  the  copper  cans  the  air  passes 

I  to  the  meter  pump,  which  serves  both 


large  pans  having  counterpoised  rub’  cr  | 

covers.  From  these  pans  each  sample  I 

separately  is  aspirated  by  means  of  a  ,  ! 

subsidiary  air  pump,  and  after  bubbling 
through  concentrated  sulphuric  acid  con-  | 

tained  in  a  gas  washing  bottle  passes  |j  j 

through  a  set  of  six  large  U  tubes  (27  i  j 

centimeters),  the  first  two  containing  'ij 

pumice  stone  saturated  with  sulphuric  i  i 

acid,  the  second  two  soda  lime,  and  the  j 

last  two  pumice  stone  and  sulphuric  acid.  I 

The  increase  in  weight  of  the  flask  and  i 

the  first  two  tubes  gives  the  amount  of  \\  ‘< 

water  and  that  of  the  remaining  four  j 

tubes  the  amount  of  carbon  dioxide  con¬ 
tained  in  the  samples,  and  these  amounts,  ii 

multiplied  bv  the  proper  factor,  give  the 
total  amounts  contained  in  the  outcom-  ^ 

ing  air.  Subtracting  those  contained  in  ;j 

the  ingoing  air,  determined  as  described, 
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VERTICAL  CROSS  SECTION.  ANIMAL  RESPIRATION  CALORIMETER 


gives  the  amount  added  by  the  animal.  is  a  double  wooden  wall,  which  in  turn 
Since  1906  the  composition  of  the  out-  is  surrounded  by  a  second  wall  and 

coming  air  has  also  been  determined  in  air  space  of  4  in.  The  walls  of  the  respi- 

samples  taken  by  means  of  large  aspi-  ration  chamber  proper  are  double,  the 
rators  (800  liters)  of  constant  flow.  inner  of  copper  and  the  outer  of  zinc. 

The  arrangements  for  determining  the  with  a  3-in.  dead  air  space  between,  and 

heat  given  off  by  the  animal  are  in  all  through  these  walls  are  distributed  some 

essentials  like  those  of  the  Atwater-Rosa  f)00  iron  German-silver  couples  connected 

apparatus.  The  heat  is  absorbed  by  a  in  series  with  a  reflecting  galvanometer 

current  of  cold  water  passing  through  and  serving  to  indicate  any  difference  in 

copper  pipes  at  the  top  of  the  respiration  temperature  between  the  inner  (copper) 

chamber,  access  of  air  to  these  pipes  be-  and  outer  (zinc)  surface.  Any  such  dif- 

ing  reo^ulated  by  means  of  shields  which  ference  is  rectified  and  the  walls  of  the 

can  be  raised  or  lowered  by  the  operator.  chamber  maintaine.d  adiabatic  by  heating 

The  respiration  chamber  proper  of  the  or  cooling  the  air  space  surrounding  the 

apparatus  is  a  metallic  chamber  of  the  zinc  wall — the  former  by  means  of  an 

dimensions  stated  above.  Surrounding  electric  current  through  resistance  wires 

this,  with  an  air  space  of  4  in.  between  and  the  latter  by  circulating  cold  water 
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through  brass  pipes.  The  double  wooden 
wall  surrounding  the  metallic  chamber 
also  contains  a  smaller  number  of  iron 
German-silver  couples,  and  is  in  its  turn 
kept  nearly  adiabatic  by  regulating  the 
temperature  of  the  second  air  space.  By 
means  of  very  similar  devices,  the  tem¬ 
perature  of  the  ingoing  air  is  maintained 
the  same  as  that  of  the  outcorning  air. 

The  temperature  of  the  interior  of  the 
apparatus  is  measured  by  means  of  a 
series  of  copper  resistance  thermometers 
connected  to  a  slide-wire  Wheatstone 
bridge,  and  also  by  means  of  two  mer¬ 
curial  thermometers.  By  raising  or  low¬ 
ering  the  shields  or  varying  the  flow  of 
water  through  the  absorbers,  the  rate 
at  which  heat  is  removed  through  the 
water  current  may  be  so  regulated  as  to 
keen  the  temperature  of  the  interior  con¬ 
stant  within  very  small  limits,  while  the 
slight  variations  are  made  to  balance 
each  other  in  the  course  of  an  experi¬ 
ment,  so  that  there  is  practically  no  ca¬ 
pacity  correction.  Under  these  condi¬ 
tions  all  the  heat  evolved  by  the  animal 
must  leaye  the  apparatus  either  as  sensi¬ 
ble  heat  in  the  water  current  or  as  the 
latent  heat  of  water  yapor. 


A  New  Solder  in  Paste  Form 
Solderall,  a  new  kind  of  iron  solder, 
in  the  form  of  paste  in  a  collapsiole  tube, 
has  lately  been  placed  on  the  market  by 
the  H.  W.  Johns-Manyille  Co.,  New 
York.  It  is  put  up  in  a  manner  similar 
to  the  familiar  tube  of  tooth  paste.  In 
utilizing  this  new  form  of  solder  the 
surface  of  the  pipe  is  first  scraped  with 
a  knife,  after  which  the  paste  may  be 
squeezed  from  the  tube  onto  the  scraped 
surface,  and  a  match,  candle  or  torch 
applied.  When  the  paste  becomes  hot  it 
fuses  and  solders  in  the  same  manner  as 
the  old  style  soldering  stick.  Solderall 
may  be  obtained  from  any  of  the  com- 
l)any’s  branch  houses  in  yarious  parts 
of  the  country.  The  company  reports 
that  it  has  already  met  with  wide  ap¬ 
proval,  especially  on  account  of  its  con¬ 
venience,  cleanliness  and  economy. 


A  New  Underground  Pipe  Covering 

A  new  form  of  pipe  covering  is  known 
as  Ric-wil  cement,  which  is  the  material 
used  to  insulate  the  Ric-wil  vitrified  tile 
casing  shown  in  the  accompanying  illus¬ 
trations.  This  covering,  it  is  stated,  has 
the  highest  efficiency  of  any  known  heat- 
insulating  material.  It  has  also  proved 
a  powerful  non-conductor  of  electricity 
as  well  as  of  heat.  In  use  it  has  been 
found  to  be  not  susceptible  to  disintegra¬ 
tion  or  loss  of  efficiency  from  moisture, 
and  the  sectional  covering  made  from 
this  cement  does  not  change  its  form  or 


Largest  Peat  Machine  in  the  Country 
,'\  peat  machine  with  a  daily  excavat¬ 
ing  capacity  of  2,500  tons  per  working 
day  of  two  shifts,  or  about  tons  of 
fuel  ready  for  the  market,  allowing  for 
the  proper  moisture  content,  has  been 
built  by  Peat  Industries,  Ltd.,  ot  .Mon¬ 
treal,  Can.,  and  is  illustrated  herewith. 
Peat  Industries,  Ltd.,  has  lately  been 
formed  under  the  auspices  of  the  rail¬ 
way  builder  and  mine  owner,  M.  J. 
O’Brien,  who  is  the  president  of  the 
company,  and  L.  B.  Lincoln,  vice-presi¬ 
dent  and  managing  director. 


TYPICAL  SECTION  OF  TYLER  UNDERGROUND  PIPE  CONDUIT 


TYLER  PATENTED  PIPE  CONDUIT.  SHOWING 
DETAILS  OF  CONSTRUCTION 


construction.  The  conduit  is  equipped 
with  dirt-proof,  liall-hearing  pipe  sup¬ 
ports,  while  it  is  so  built  that  the  asbes¬ 
tos  does  not  touch  the  pipe.  It  is  stated 
that  asbestos  or  magnesia  has  been  found 
to  fit  pipes,  steel  or  iron  where  it  is  used 
in  contact  with  underground  steam  or 
hot  water  mains.  In  the  tunnel  construc¬ 
tion  use  is  made  of  the  Tyler  pipe  sup¬ 
port,  designed  to  economize  space. 

The  longitudinal  sectional  view  of  the 
conduit  as  installed  shows  the  Tyler  an¬ 
chor  and  expansion  joints,  which  are 
made  with  either  side  or  top  outlets,  as 
required.  They  also  have  a  pocket  for 
removing  the  condensation.  Emphasis 


make  the  air  space  more  efficient.  The 
insulation  tests  showed  that  this  type 
of  covering  is  from  7.45  to  8.7  times  as 
effective  as  the  bare  or  uncovered  pipes 
in  preventing  condensation  of  steam.  An 
interesting  result  of  the  test  was  the  dis¬ 
covery  that  with  the  Ric-wil  covering  the 
higher  the  steam  pressure  and  steam 
temperature,  the  better  the  efficiency  of 
the  covering.  The  Ric-wil  pipe  covering 


RIC-WIL  UNDERGROUND  PIPE  COVERING, 
WITH  BASE  DRAIN 
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is  laid  on  the  fact  that  these  fittings  re¬ 
quire  no  nipple  or  ells  from  which  to 
take  a  branch,  thus  saving  labor  as  well 
as  head  room  in  a  tunnel  or  manhole. 
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SLOW  SPEED  MULTIBLADE  BUFFALO  EX- 
HAUST  FAN  OF  SINGLE  TYPE 

30  per  cent,  below  the  normal  for  exhaust 
fans.  The  applications  of  this  type  of 
fan  are  almost  as  numerous  as  those  of 
standard  design.  They  are  made  single 
or  double  in  sizes  from  30  inches  to  80 
inches  in  diameter,  for  pressures  from  i 
to  6  oz.  Like  the  Buffalo  standard  ex¬ 
haust  fans,  they  are  made  with  reversi¬ 
ble  housings. 


TYLhR  Pli  E  TLNNLL  CONSTRUCTION 


Tlie  expansion  joint  is  e(iuipped  with  a 
bored  guide  for  the  flange  and  the  con¬ 
struction  of  the  conduit  permits  the 
steam  pipe  to  be  rotated  in  their  con¬ 
duits  when  necessary,  thus  giving  a  new 
surface  for  the  drain  back  of  the  con¬ 
densation. 


Barton  Expansion  Automatic  Steam 
Trap,  made  by  the  Automatic  Steam 
Trap  &  Specialty  Co.,  Cleveland,  O.,  is 
a  unique  device  which  is  illustrated  and 


Running  Record  of  New  Buffalo  Exhaust 
Fan 

An  interesting  record  for  economy  in 
power  consumption  is  reported  by  the 
Buffalo  I'orge  Company,  Buffalo,  N.  Y., 
in  connection  with  three  double  exhaust 
fans  of  the  slow-speed,  multiblade  type. 
Tlicse  fans  have  been  in  use  for  some 
time  in  the  plant  of  the  Cutler  Desk 
Co.,  having  replaced  three  double  fans 
of  another  make.  Performing  the  same 
anionnt  of  work,  the  new  Buffalo  fans 
consumed  21  H.  P.  as  against  40  H.  P. 
for  the  former  installation.  Figuring 
power  at  $35.00  per  horsepower  per  year, 
this  will  be  seen  to  effect  a  saving  of 
$665.00  per  year  with  the  three  fans, 
wliich,  applied  to  the  purchase  price,  was 
found  to  exceed  a  return  of  100  per  cent. 
])er  annum  on  the  investment. 

The  high  efficiency  is  attributed  to  the 
design  of  the  multiblade  fan  wheel  and 
to  its  proportions,  permitting  of  maxi¬ 
mum  efficiency  at  speeds  averaging  fully 


SLOW  SPEED  MULTI  BLADE  BUFFALO  EX 
HAUST  FAN  OF  DOUBLE  TYPE 


oISajII 

NO  Nip»LCS  o<i|  C.LUS  Rcoo  rnoM  •ftANCMes  on 

THC3e  uNes 

— ^ — (Th 

■itn  ^ 

56 


THE  HEATING  AND  VENTILATING  MAGAZINE 


described  in  a  newly  issued  circular.  The 
trap  consists  of  an  inner  and  outer  tube 
and  is  a  radical  departure  from  the  fa¬ 
miliar  float  and  bucket  types.  The  out¬ 
let  end  of  the  inner  tube  bears  the  valve 
seat.  When  the  steam  enters  the  inner 
tube  it  expands  and  seats  itself  against 
the  valve  disc,  thereby  sealing  the  trap. 
When  condensation  takes  place,  the  in¬ 
ner  tube  contracts,  allowing  the  water 
to  escape.  The  outer  tube  is  also  an 
expansion  tube,  making  the  trap  useful 
both  for  gravity  and  vacuum  heating  sys¬ 
tems.  Pp.  24.  Size  6  X  21V2  in. 


Wanted 

Position  wanted  by  heating  and  venti¬ 
lating  draftsman  and  estimator.  Steam, 
hot  water  and  fan  .s3^stems.  Eastern 
city  preferred.  Also  heating  supply 
salesman.  At  present  employed.  Ad¬ 
dress  Estimator,  care  of  He.vting  and 
\"entii.atin(;  Magazine. 


Ad'Oerti^er^*  Indejc 

Alberger  Condenser  Co .  12 

American  District  Steam  Co .  62 

American  Radiator  Co . Back  cover 

Applied  Heating  and  Ventilation .  b.S 

Armstrong  Mfg.  Co .  57 

Books  on  Heating  and  Ventilation . 64 

Buffalo  Forge  Co .  3 


Connersville  Blower  Co .  5 

Crosby  Steam  Gage  &  Valve  Co., 

Front  cover 

Dixon  Crucible  Co.,  Joseph .  60 

Exeter  Machine  Works .  14 

Foster  Engineering  Co .  10 

(harden  City  Fan  Co .  58 

Globe  Ventilator  Co . Front  cover 

Green  Fuel  Economizer  Co .  4 

Gurney  Heater  Mfg.  Co . Front  cover 

Harrison  Safety  Boiler  Works .  5 

Jenkins  Bros .  .V) 

Johns-Manville  Co.,  H.  W .  58 

Kauffman  Heating  &  Engineering  Co  9, 11 

Keasbey  Co  Robert  A .  57 

Knowles,  Geo.  E . Front  cover 

Lavigne  Mfg.  Co .  7 

Massachusetts  Fan  Co .  12 

Michigan  Pipe  Co . Front  cover 

Mowell,  Augustus .  63 

Mueller  Mfg.  Co.,  H .  lb 

Narowetz,  Louis .  8 

Pierce,  Butler  &  Pierce  Mfg.  Co.  Back  cover 

Richardson  &  Boynton  Co .  66 

Ross  Valve  Mfg.  Co . Front  cover 

Safety  Cylinder  Valve  Co .  6 

Simmons  Co.,  John . Inside  front  cover 

Standard  Thermometer  Co .  7 

Sturtevant  Co.,  B.  F .  61 

Thomas  &  Smith .  14 

United  States  Radiator  Corporation. .  .  56 

Warren  Webster  &  Co .  8 

Wat.son  &  McDaniel  Co .  60 

Wyckoff  &  Son  Co  ,  A .  6 

Zellweger  &  Son,  J.  . .  9 


The  First  Packless 
Hot  W ater  V alve 


Wanted  for  years  liy  every  member  of  the 
trade.  Demanded  by  architects  daily, 
but  never  has  this  demand  been  met 
until  to-dav  we  are  offering  vou  the 
FIRST  PACKLESS  HOT  WATER 
VALVE. 


The  most  modern  H  O  T  W  ATER 
VALVE  on  the  market,  requires  no 
packing,  cuts  down  the  labor  cost,  as 
this  VxVLVE  is  made  and  fitted  with 
special  care.  The  materials  used  are  the 
best  that  can  be  secured,  it  is  a  quality 
VALVE  from  base  to  handle.  Will  satisfy  owner  and  architect.  Be 
in  the  preferred  class,  get  the  best  heating  contracts,  use  Triton 
Packless  Hot  Water  Radiator  Valves. 


Triton  Packless  Hot  Water  Radiator 
Valve.  Made  in  usual  sizes. 


Interesting  literature,  interesting  prices.  Write  to-day. 

United  States  /^admtoe  ^rporation 

GENERAL  OFFICES.  DETROIT,  MICH. 
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Miscellaneous  Notes 

Grand  Rapids,  Mich. — Recently  the 
hoard  of  education  let  a  contract 
amounting  to  $20,000  for  the  overhaul¬ 
ing  and  installation  of  a  new  heating  and 
ventilating  system  in  the  principal  school 
buildings.  The  board  now  finds  that  the 
charter  forbids  the  issuing  of  bonds,  and 
no  money  is  on  hand  to  carry  out  the 
contracts  made. 

Manufacturers’  and  Dealers’  Protective 
Association,  at  its  recent  annual  meeting 
in  New  York,  elected  the  following  otfi- 
cers  for  the  ensuing  year:  President,  W. 
M.  Seymour;  vice-president,  J.  S.  Sim¬ 
mons;  second  vice-president.  G.  D.  Dor¬ 
sey;  treasurer,  L.  O.  Koven;  secretary, 
1'.  R.  Huntington,  20  Broad  street.  New 
York  City;  assistant  secretary,  Samuel 
J.  Hailey.  Executive  committee:  \V.  M. 
Seymour,  J.  S.  Simmons,  G.  D.  Dorsey, 
L.  ().  Koven  and  P.  H.  Seward.  Trus¬ 
tees:  W.  M.  Seymour,  J.  S.  Simmons, 


G.  D.  Dorsey,  L.  O.  Koven,  P.  H.  Sew¬ 
ard,  A.  F.  Boardman,  F.  A.  Buckman, 
Max  Goebel,  Walter  S.  Gibbs,  Martin 
Behrer,  J.  H.  Borton,  Fred.  Lowe  and 
!•:.  E.  Half. 

Iron  City  Heating  Co.,  Pittsburg,  Pa., 
announces  that  William  G.  Boyle,  for¬ 
merly  consulting  engineer  for  the  estate 
of  Henry  W.  Oliver,  will  hereafter  be 
associated  with  its  organization.  The 
Iron  City  Heating  Co.  was  established 
over  nineteen  years  ago,  installing  steam 
and  electric  power,  steam  and  hot  water 
heating  and  ventilating  systems. 

Mexico,  Mo.,  is  considering  a  propo¬ 
sition  made  by  the  local  electric  and 
water  company  to  put  in  a  central  heat¬ 
ing  plant  to  supply  the  business  and 
many  portions  of  the  residence  sections 
of  the  city. 

Milwaukee,  Wis. — Changes  in  the  heat¬ 
ing,  decorating  and  lighting  systems  of 


ROBERT  A.  KEASBEY  CO. 

Heat  and  Cold  Insulating  Materials. 

85 Magnesia  and  Asbestos  Air  Cell 

Pipe  and  Boiler  Coverings 

CORK  COVERINGS  FOR  BRINE  PIPES,  Etc. 

100  North  Moore  Street  ESTIMATES  FURNISHED 

NEW  YORK  CITY  Telephone  6097  Franklin  AND  CONTRACTS  EXECUTED 


ARMSTRONG  MALLEABLE  IRON 
HINGED  VISES. 

No.  0  Holds  Pipe  H  to  2  in.  11  lbs.  each 

No.  1  “  "  'A  “  2yi  "  16  “ 

No.  2  “  “  Va  "  A  Vi  "  30  “ 

No.  3  “  •*  1  “  6  “  35  "  “ 

Crucible  Steel  Jaws,  All  Parts  Interchangeable 

- Catalog  mailed  on  request - 

MANUFACTURED  B< 

THE  ARMSTRONG  M’F’G  CO. 

321  Knowiton  St. 

NEW  YORK  BRI DGEPORT,  CONN.  Chicago 
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the  Pabst  Theatre  are  to  be  made  during 
the  summer.  H.  W.  Buemming  is  the 
architect. 

Jackson,  Mich. — A  reduction  in  coal 
bills  from  $30,000  a  year  to  $17,510.68  is 
reported  at  the  State  prison  at  Jackson, 
as  a  result  of  the  installation  of  the  new 
power  plant  and  heating  system.  The 
buildings  are  heated  with  exhaust 
steam. 

Tacoma,  Wash, — Tacoma’s  city  jail  in 
the  city  hall  was  reported  to  be  badly 
in  need  of  proper  ventilation  as  the  re¬ 
sult  of  an  investigation  by  a  committee 
of  ministers  from  the  Methodist  Minis¬ 
ters’  Union. 

Cleveland,  O. — Claiming  that  the  at¬ 
mosphere  in  the  machine  booths  of  mov¬ 
ing-picture  theatres  is  conducive  to  dis¬ 
ease  of  the  lungs,  members  of  a  local 
moving-machine  operators’  union  have 
appeared  before  the  board  of  health  with 
recommendations  for  an  ordinance  that 
will  provide  for  the  ventilation  of  these 
booths,  as  well  as  of  the  theatres  them¬ 
selves.  It  w-as  stated  that  during  the  last 
tw'O  years  four  operators  in  Cleveland 
have  died  from  tuberculosis. 

Andrews  Heating  Co.,  Chicago,  is  fill¬ 
ing  an  order  for  a  complete  hot-w’ater 
heating  plant  to  be  shipped  to  Kwangau, 
Corea,  to  be  used  in  heating  a  hospital 
building  at  that  point. 


Quincy  (Ill.)  Gas,  Electric  &  Heating 
Co.  has  formally  accepted  the  thirty-year 
franchise  recently  granted  to  it  by  the 
city  council  of  Quincy. 

Portsmouth,  O. — Claiming  that  they 
did  not  have  sufficient  ventilation  in  the 
department  where  they  were  working, 
seven  apprentices  and  one  machinist 
walked  out  of  the  Heer  Engine  Co.,  re¬ 
fusing  to  continue  work  without  better 
ventilation. 

Milwaukee,  Wis. — Health  Commission¬ 
er  Kraft  has  served  an  order  on  Supt. 
King  of  public  buildings,  directing  that 
the  ventilation  on  the  district  court  be 
improved.  Two  suction  fans  have  been 
ordered  placed  in  the  court  room  and  the 
transoms  changed. 

Denver,  Colo.  The  consolidation  is 
announced  of  the  Lacombe  Electric  Co., 
capital  $700,000;  Denver  Steam  Heating 
Co.,  $300,000;  and  the  Denver  Gas  &  Elec¬ 
tric  Co.,  with  $6,056,050  outstanding 
bonds.  The  merger  is  the  result  of  a 
scheme  outlined  by  Henry  L.  Dougherty, 
who  controls  the  companies  in  question. 
Patrons  of  the  Denver  steam  heating 
system,  it  is  stated  will  be  greatly  bene¬ 
fited  by  the  consolidation.  A  new  plant 
will  be  built  to  cost  over  $750,000  and 
new  mains  laid. 


Not  a  Bird  Cage,  a  Squirrel  Case,  a  Rat 
Trap  or  a  Skyrocket — but — 

A  CYCLOIDAL  FAN  or  BLOWER 
for  all  purposes.  The  Only  Radical  Improve¬ 
ment  in  Fans  in  Forty  years 
Takes  up  less  room,  runs  at  slower  speed,  re¬ 
quires  less  power,  noiseless  in  operation 

We  s[uarantee  our  Cycloidals  to  equal  in  capacity  any  fan 
built — We  har  none — with  from  20  to  25  per  cent,  less 
speed  and  power.  We  build  them  in  all  sizes  to  suit  all  condi¬ 
tions— hundreds  of  them  in  use— not  “asjfootl— but  l>eiter.’* 


Patented  May  26,  1908 

GARDEN  CITY  FAN  CO 

Patentees  and  Sole  M’f’rs 
1532  McCORMICK  BLDG.  CHICAGO 

Eslabliahed  1879 

Send  for  Catalog?  1 10  and  1 20,  just  issued 


J-M  Sectional  Conduit 


This  is  a  tile  con¬ 
duit,  salt -glazed  in¬ 
side  and  out.  Is  ab¬ 
solutely  watertight. 

Acids,  gases  or  the 
action  of  the  earth  do 
not  affect  it.  Neither 
can  it  be  injured  by 
weight  or  movement 
of  pipes.  Practically 
indestructible. 


Baltimore  Kansas  City  New  York 

Boston  London  Philadelphia 

Chicago  Los  Angeles  Pittsburg 

Cleveland  Milwaukee  San  Francisco 

Dallas  Minneapolis  Seattle 

Detroit  New  Orleans  St.  Louis 

(1348) 


Easily  opened  after 
installation.  Can  even 
be  taken  up  and  re- 
laid.  The  most  effi¬ 
cient  conduit  for  con¬ 


veying  steam,  gas, 
water,  brine  or  other  liquids  under 
ground. 

Saves  90%  of  heat  lost  in  transmission 
through  unprotected  or  poorly  insu¬ 
lated  pipes. 

Wrile  for  Cataloq 

H.  W.  JOHNS-MANVILLE  CO. 
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Boiler  and  Radiator  Manufacturers 

elected  the  following  new  officers  at 
their  recent  meeting  at  the  Hotel  Astor, 
New  York  :  President,  P.  M.  Beecher; 
secretary,  William  Ritchie. 

Washington,  D.  C. — The  appointment 
is  announced  of  Nelson  S.  Thompson  as 
chief  mechanical  and  electrical  engineer 
in  the  office  of  the  supervising  architect. 
Treasury  Department.  Mr.  Thompson 
succeeds  J.  E.  Powell,  who  retires  on  ac¬ 
count  of  ill  health.  Mr.  Thompson  is 
well  known  to  heating  ana  ventilating 
engineers  and  has  presented  a  number 
of  papers  before  the  American  Society  of 
Heating  and  Ventilating  Engineers,  of 
which  he  is  a  member. 

Institute  of  Operating  Engineers  held 
a  meeting  June  17  at  its  headquarters  in 
the  Engineering  Societies  Building,  New 
'1  ork,  for  the  purpose  of  incorporating. 
Hubert  E.  Collins  opened  the  meeting. 
J.  C.  Jurgensen  was  elected  to  the  chair 
and  H.  E.  Collins  was  made  secretary. 
The  attendance  was  85,  of  whom  58  were 
members.  The  meeting  was  addressed 
by  a  number  of  speakers,  following 
which  the  roll  call  was  made,  and  the 
e.xecutive  committee  signed  the  incor¬ 
poration  papers,  which  makes  the  Insti¬ 
tute  of  Operating  Engineers  a  legal  and 
duly  incorporated  institute  of  learning, 
empowered  to  issue  certificates  and  di¬ 
plomas  for  the  various  grades.  The  in¬ 
stitute  starts  with  a  charter  membership 
of  326.  The  first  annual  meeting  will  be 
held  in  New  York.  Sept.  i.  1911,  for  the 
election  of  officers  and  transaction  of 
business. 

National  Association  of  Master  Plumb¬ 
ers,  at  its  twenty-ninth  annual  conven¬ 
tion,  held  in  Galveston,  Tex.,  June  13- 
16,  1911,  elected  the  following  officers  for 
the  ensuing  year:  President,  A.  C.  Ey- 
non.  Canton,  O.;  vice-president,  Frank 
J.  Fee,  New  York;  secretary  (nominated 
by  the  new  president),  Louis  E.  Deuble, 
Canton,  O.;  treasurer,  William  McCoach, 
Philadelphia.  The  report  of  the  secre¬ 
tary  showed  a  gain  in  membership  of 
100,  while  the  treasurer’s  report  showed 
a  balance  on  hand  of  $10,700.  and  the  na¬ 


tional  association  was  declared  to  be  in 
healthier  shape  than  ever  before.  It  was 
voted  to  hold  the  ne.xt  convention  in 
Salt  Lake  City. 


Manufacturers’  Notes 

Federal-Huber  Co.,  Chicago  and  New 
York,  announces  the  withdrawal  from 
the  company  of  A.  D.  Sanders  and  A.  D. 
Sanders,  Jr.,  general  manager  and  treas¬ 
urer,  respectively.  Their  interests  in  the 
Federal-Huber  Co.  have  been  purchased 
by  Donald  A.  Raymond,  the  vice-presi¬ 
dent.  In  addition  to  his  other  duties,  Mr. 
Raymond  assumes  the  office  of  treasurer. 
^Ir.  Sanders  has  served  as  president  of 
the  Central  Supply  Association  and  of 
the  National  Association  of  Brass  Manu¬ 
facturers,  and  also  as  a  member  of  the 
National  Committee  of  the  Confederated 
Supply  Association.  The  future  plans  of 
the  ^lessrs.  Sanders  have  not  been  an¬ 
nounced. 

United  Electric  Co.,  Canton.  O.,  manu¬ 
facturers  of  the  Tuec  air  cleaning  devices, 
has  appointed  Frederick  A.  Wilson  in 
charge  of  its  New  York  branch  at  129 
Worth  street. 

Pullman  Automatic  Ventilator  Co., 

York,  Pa.,  has  appointed  C.  C.  Frick  in 
charge  of  its  plant  at  York.  Mr.  Frick 
recently  resigned  as  vice-president  of  the 
Security  Title  and  Trust  Co.,  of  York. 
Judge  Wanner  has  handed  down  an  opin¬ 
ion  in  the  equity  proceedings  of  the  York 
Trust  Co.  against  the  corporation,  dis¬ 
solving  the  injunction  issued  against  the 
concern,  June  6.  1910,  and  commanding 
W.  W.  Birnstock,  the  receiver,  to  deliver 
to  the  defendant  all  of  its  property.  It 
is  the  purnose  of  the  officers  of  the  com¬ 
pany  to  rehabilitate  the  business. 

Abram  Cox  Stove  Co.,  Philadelphia, 
Pa.,  announces  the  resignation  of  Charles 
S.  Prizer  as  first  vice-president,  effective 
June  I.  Mr.  Prizer  is  succeeded  by  R. 
H.  Thomas. 

United  States  Radiator  Corporation, 

Detroit,  Mich.,  has  leased  the  ground 
floor  and  basement  of  the  northeast  cor¬ 
ner  of  Fourteenth  and  Pine  streets,  in 


JENKINS  *96  PACKING 

Makes  tight  and  leakless  steam  joints.  And 
ammonia,  oils  or  acids  do  not  affect  it.  On 
permanent  work  it  will  last  as  long  as  the 
metals  which  hold  it.  For  temporary  work, 
when  properly  applied,  it  can  be  used  re¬ 
peatedly.  It  is  strong,  tough  and  flexible. 

It  is  guaranteed. 

JENKINS  BROS.,  New  York,  Boston,  Philadelphia,  Chicago 
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St.  Louis,  Mo.,  for  a  term  of  years.  The 
rooms  will  be  occupied  as  headquarters 
and  show  rooms  of  the  St.  Louis  branch. 


News  Firms  and  Business  Changes 
Murphy  &  Lewis,  Land  Title  Building, 
Philadelphia,  Pa.,  is  a  new  firm  composed 
of  E.  T.  Murphy  and  A.  T.  Lewis,  which 
will  act  as  sales  managers  for  the  Buffalo 
Forge  Co.,  Buffalo  Steam  Pump  Co.  and 
the  Carrier  Air  Conditioning  Co. 

E.  F.  Singer  &  Co.,  333  Hudson  street. 
New  York,  has  entered  the  heating  and 
ventilating  contracting  field. 

Bayley  Heating  Supply  Co.,  IVIilwau- 
kee,  Wis..  is  the  changed  name  of  the 
Bayley  Heating  Co. 

Aetna  Heating  and  Ventilating  Co., 
formerly  of  New  Britain,  Conn.,  and  New 
York,  has  located  at  422  West  38th  street. 
New  York,  where  in  future  all  of  its 
business  will  be  conducted.  The  build¬ 
ing  has  been  refittted.  and  considerable 
new  machinery  installed  in  connection 
with  the  company’s  workshop. 

York  Engineering  Co.,  York.  Pa.,  has 
been  licensed  to  do  business  in  Virginia, 
a  written  power  of  attorney  being  filed 
with  the  commission  appointing  W.  H. 
Campbell,  of  Richmond,  statutory  agent. 
The  maximum  capital  authorized  by  the 
charter  is  $50,000.  and  the  objects  and 
purposes  the  installing  of  heating  and 
ventilating  systems.  r 

Grimshaw  &  Sturges,  41  Christopher 
street,  New  York,  is  a  new  firm  w’hich 
will  engage  in  contracting  work  in  con¬ 
nection  with  the  installation  of  heating, 
ventilatinc:  and  power  nlants.  One  of 
the  principals  is  D.  E.  Grimshaw. 


Business  Chances 

Durant,  Okla. — At  a  special  election 
held  in  Durant  the  citizens  voted  to  issue 
$10,000  bonds  to  install  steam  heating 
systems  in  four  ward  school  buildings. 

Watertown,  Minn. — At  a  special  school 
meeting  it  was  voted  to  issue  bonds  to 
the  amount  of  $3,500  to  install  a  heating 
plant  in  the  new  high  school  building. 

Peoria,  Ill. — The  Peoria  State  Hospital 
has  obtained  an  appropriation  for  the 
current  year  of  $943,536.68.  Included  in 
the  items  is  $50,000  to  begin  the  work 
of  converting  the  present  hot  water  heat¬ 
ing  system  into  a  steam  heating  system; 
also  $30,000  to  begin  work  of  construct¬ 
ing  an  independent  water  works  for  the 
asvlum. 

Washington,  D.  C. — Sealed  proposals 
will  be  received  at  the  office  of  the  Su¬ 
pervising  Architect,  Treasury  Depart¬ 
ment,  for  the  following  named  work: 

Until  July  21,  1911,  for  the  construc¬ 
tion  complete,  including  plumbing,  gas 
piping,  heating  apparatus,  electric  con¬ 
duits  and  wiring  and  lighting  fixtures  of 
the  United  States  post  office  at  Alpena, 
Mich. 

Until  July  25.  1911,  for  the  construction, 
includinp^  plumbing,  gas  piping,  heating 
apparatus,  electric  conduits  and  wiring 
and  lighting  fixtures  of  the  United  States 
post  office  at  Schenectady.  N.  Y. 


New  Corporations 

George  J.  Gilsdorf  Co.,  Toledo,  O., 
capital  $10,000,  to  conduct  a  heating  and 
plumbing  contracting  business.  Incor¬ 
porators:  George  J.  Gilsdorf.  William 
Lower.  W.  S.  Bauserman,  Carl  J.  Lin- 
decker  and  C.  C.  Whitmore. 


KEEPS 

JOINTS 

TIGHT 


That’s  what  Dixon’s  Pipe  Joint  Compound 
does  and  yet  permits  easy  disconnection 
whenever  this  is  desired. 


JOSEPH  DIXON  CRUCIBLE  COMPANY  Jersey  City,  N.  J. 


McDaniel  Improved  Steam  Trap 


WILL  DO  THE  WORK 


When  you  need  a  Steam  Trap  buy  one  you  know  will  work. 
With  a  McDaniel  we  take  all  the  chances.  Don’t  pay  until  you 
are  satisfied.  We  have  been  25  years  manufacturing  SteamTraps  and 
know  there  is  no  better  trap  made.  May  we  send  you  one  for  trial? 

Watson  £i  McDaniel  Co. 

160  North  7th  Street  •  PHILADELPHIA,  PA. 

Send  for  Catiloguc 
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John  Davis  Plumbing  Co.,  Elizabeth, 
X.  J..  capital  $10,000,  to  engage  in  heat¬ 
ing  and  plumbing  contracting.  Incor¬ 
porators:  John  Davis,  Lucy  M.  Davis 
and  Harold  L.  Crane.  ‘ 

Taylor-Flagg  Co.,  Meriden.  Conn.,  cap¬ 
ital  $35,000,  to  engage  in  heating  and 
plumbing  business. 

Mahony  Boiler  &  Radiator  Co.,  Green 
Island,  X".  Y.,  capital  $75,000,  to  manu¬ 
facture  radiators,  boilers  and  special 
heaters.  The  company  has  recently  pur¬ 
chased  a  plant  at  Green  Island. 

General  Engineering  Co.,  Fargo,  X.  D., 
capital  $50,000.  to  engage  in  heating, 
plumbing  and  electrical  work.  President, 
James  Kennedy;  vice-president.  Alex. 
.Stern;  secretary  and  treasurer,  \V.  F. 
Fortune. 

R.  H.  Lovering  Co.,  Poston,  to  con¬ 
duct  a  heating  contracting  business. 
President,  R.  B.  Lovering;  treasurer,  R. 
H.  Lovering.  The  foregoing,  together 
with  L.  V.  Walsh,  are  the  incorporators. 

Howard-Haley  Co.,  Roanoke,  Va.,  cap¬ 
ital  $10,000.  President,  J.  E.  Howell; 
vice-president  J.  M.  Haley;  secretary 
and  treasurer.  G.  W.  Howell. 

Automatic  Ventilating  Co.,  Los  An¬ 
geles,  Cal.,  capital  $75,000.  Tncorporat: 
ors:  L.  O.  Matthews,  J.  K.  Pennington. 
M.  .A.  Pennington,  N.  I..  Harden  and  O. 
R.  Harden. 


Boston  Heating  Co.,  Buffalo,  X.  Y., 
capital  $25,000,  to  engage  in  heating  con¬ 
tracting  business.  Incorporators:  Jason 
X.  Whitcomb,  Stuart  A.  Cummings  and 
George  M.  Youker,  all  of  Buffalo. 

Globe  Heating  and  Engineering  Co., 
St.  Louis,  Mo.  Incorporators:  Frank  A. 
Wdieeler,  Henry  A.  Dows  and  T.  Warren 
Jones. 

Union  Blower  &  Engineering  Co.,  capi¬ 
tal  $50,000.  Incorporators:  R.  V.  Whit¬ 
ing,  F.  H.  Bryant  and  L.  F.  Halloran. 

W.  E.  Keene  Co,,  Cleveland,  O.,  capi¬ 
tal  $10,000,  to  manufacture  heating  and 
ventilating  specialties.  Incorporators: 
C.  B.  Vinton,  W.  D.  Elliott.  William  E. 
Keene,  Elizabeth  Hatch  and  Maude  E. 
Keene. 

D.  &  T.  Manufacturing  Co.,  1915  Ham¬ 
ilton  avenue.  St.  Louis,  Mo.,  capital 
$30,000,  to  manufacture  and  market  an 
automatic  hot  water  regulator  and  circu¬ 
lator.  President  and  manager,  J.  M. 
Dohert3";  secretary  and  treasurer,  H.  C. 
Tatler. 


Contracts  Awarded 

J.  C.  St.  John  Plumbing  &  Heating 
Co.,  Colorado  Springs,  Colo.,  heating 
and  plumbing  new  Chaves  County  court 
house  in  New  Mexico  for  $12,000. 


JUST  ISSUED 

Catalog  180,  Sturtevant  Engineering  Series 


Describing 


MULTIVANE  FANS 


THIS  CATALOG  CONTAINS: 

Illustrated  description  of  design  and  construction  of  the  “Most  Efficient  Commercial 
Fan  in  the  World.” 

Tables  of  Capacities  and  Dimensions,  Horse  Powers,  Sizes  and  Pressures  to  meet 
various  uses  and  conditions. 

Photographs  of  various  combinations — fan  and  engines  ;  fan  and  motors  ;  belt  drive;  fan 
and  turbine  — Photos  of  various  installations. 

SUPPLY  LIMITED 

Owing  to  the  cost  of  publication  our  distribution  of  these  catalogs  must 
be  limited.  We  want  to  send  copies  to  all  those  having  in  charge  the 
purchase  or  specification  of  fans  or  fan  systems.  Those  not  having 
such  authority,  but  interested,  will  be  supplied  if  possible.  Write  us 
on  your  firm’s  letter-head  asking  for  Catalog  180-V. 

B.  F.  STURTEVANT  COMPANY 

Fans  and  Blowers 

General  Office  and  Works  -  HYDE  PARK,  MASS. 

Branches  in  Large  Citi'-s  8^9 


62 


THE  HEATING  AND  VENTILATING  MAGAZINE 


Huffman-Conklin  Co.,  Columbus,  O., 
was  the  low  bidder  for  the  heating  and 
plumbing  w'ork  for  the  general  hospital 
buildings  in  Cincinnati. 

H.  Kelly  &  Co.,  Minneapolis,  Minn., 
power  plant  and  ventilating  and  heating 
sj'stems  for  the  Hospital  for  Inebriates 
at  Willmar.  The  work  will  amount  to 
$28,200. 

Columbus  Heating  &  Ventilating  Co., 

Columbus.  O..  hot  air  heating  system  in 
the  Washington  School  building  at 
Wheeling,  W.  Va.,  for  $7,490. 

Thomson  &  Horner,  Winnipeg,  Man., 
heating  and  ventilating  Strathcona  school 
and  addition  for  $16,300.  The  work  will 
include  air  washer  and  vacuum  cleaning 
system;  also  automatic  temperature  con¬ 
trol  system. 

Abrahamson  &  DeGear,  San  Francis¬ 
co,  Cal.,  heating  and  ventilating  John 
Swett  grammar  school  in  San  Francisco 
for  $8,589. 

Garden  City  Fan  Co.,  Niles,  Mich.,  was 
finally  awarded  the  contract  for  the  ven¬ 
tilating  equipment  for  the  new  high 
school  building  at  that  place.  Evans  & 
Co.,  who  are  the  contractors,  had  let  the 
contract  to  the  B.  F.  Sturtevant  Co.,  but 
a  storm  of  protest  arose  over  the  fact 
that  the  Garden  City  Fan  Co.,  which  is  a 
local  industrv.  was  not  permitted  to  do 
the  work.  Citizens  took  up  the  matter 
and  the  Sturtevant  Co.  finally  agreed  to 
relinquish  the  contract  for  about  $1,200. 
The  money  was  raised  by  suliscription. 

Clift  Wise,  Springfield,  O.,  new  hot- 
blast  heating  plant  at  the  Champion  divi¬ 
sion  of  the  International  Harvester  Co. 

Brunka  Bros,,  Marion,  Ind.,  heating  the 
Marion  public  library  for  $2,972.  Hot 
water  for  the  heating  system  will  be 
supplied  from  the  mains  of  the  Marion 
Light  &  Heating  Co.  The  building  will 
be  equipped  with  53,000  sq.  ft.  of  radia¬ 
tion. 

J.  Wahlman  &  Son,  Ishpeming,  Mich., 
heating  plant  for  Princeton  Mine  No.  2, 
of  the  Cleveland  Cliffs  Iron  Co.  The 
building  will  be  a  single  story  structure 


of  concrete  and  brick,  32  ft.  long  and  26 
ft.  wide. 

McMahon  Heating  &  Plumbing  Co., 

Kansas  City,  Mo.,  heating  and  ventilat¬ 
ing  the  building  for  contagious  diseases 
of  the  general  hospital  at  Kansas  City, 
for  $7,000;  the  plumbing  contract  went 
to  Graham  &  Co.,  at  their  bid  of  $5,300. 

Otis  Engineering  Co.,  Oswego,  N.  Y., 
heating  and  plumbing  Hotel  Pontiac  for 

$29,133- 

W.  D.  Mohn  Co.,  Reading,  Pa.,  heat¬ 
ing  system  for  Hope  Rescue  Mission  in 
Reading. 

Donnelly  &  White,  Austin,  Tex.,  steam 
heating  Federal  building  at  Dennison, 
Tex. 


Trade  Literature 

This  Is  the  Only  Theatre  in  St.  Louis 
that  Is  Fighting  the  White  Plague  is  the 

title  of  a  folder  describing  the  cooling  and 
air-purifying  effects  obtained  in  the  Prin¬ 
cess  Theatre,  St.  Louis,  which  is  equip¬ 
ped  with  the  Kinealy  system  of  air  puri¬ 
fying  and  cooling,  manufactured  and  in¬ 
stalled  by  the  Kauffman  Heating  &  En¬ 
gineering  Co.,  of  St.  Louis.  This  theatre 
is  supplied  with  60,000  cu.  ft.  of  air  per 
minute,  or  40  cu.  ft.  for  each  occupant, 
and  the  air  is  cooled  as  much  as  20°  F. 
in  summer.  The  company  states  that 
this  is  one  of  over  300  plants  of  this 
type  which  it  has  designed  and  installed. 

How  New  York’s  Municipal  Buildings 
Are  Heated  is  a  folder  issued  by  the  H. 
W.  Johns-Manville  Co.,  New  York,  show¬ 
ing  on  the  cover  a  group  of  municipal 
buildings  in  City  Hall  Park,  New  York, 
heated  from  one  central  plant  through 
J-M  sectional  conduit.  The  central  plant 
is  located  in  the  Hall  of  Records  and 
dotted  lines  indicate  the  course  of  the 
conduit.  Other  views  show  details  of 
construction;  also  a  cross  section  of 
J-M  sectional  conduit  through  support¬ 
ing  tec.  A  striking  series  of  pictures 
illustrates  typical  instances  of  unsatisfac¬ 
tory  installations  of  other  types  of  con¬ 
duits. 


High  Grade  Expansion  Joints 

We  manufacture  expansion 
joints  for  inside,  outside  and 
underground  work.  In  all  size® 
from  1  to  30".  Our  experience 
covers  a  period  of  over  thirty 
years.  Let  us  figure  on  your 
requirements. 

Write  for  Bulletin  104 

American  District  Steam  Co. 

Lockport,  N.  Y.  Chicago,  III. 
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Mueller  Reducing  and  Regulating 
Valves  is  a  new  catalogue  embracing 
the  line  of  reducing  and  regulating 
valves  made  by  the  H.  Mueller  Mfg.  Co., 
l)ecatur,  Ill.  The  company  states  that  it 
has  gone  extensively  into  this  business 
and  is  making  regulators  for  all  kinds  of 
service,  including  water,  steam,  air,  gas, 
oil  and  ammonia.  The  company  is  also 
maintaining  a  corps  of  experts  on  the 
question  of  regulating  different  pressures 
and  is  in  a  position  to  answer  any  ques¬ 
tion  or  suggest  a  remedv  where  intri¬ 
cate  problems  of  pressure  exist.  The 
catalogue  is  well  illustrated  and  the  de¬ 
sired  information  is  given  in  concise 
form.  Pages  20.  Size  6^  in.  x  10  in. 

Central  Station  Heating,  a  handsomely 
gotten-up  oublication,  issued  by  the 
American  District  Steam  Co.,  Lockport, 
is  a  striking  testimonial  to  the  growth 
and  success  of  the  central  station  heating 
industry.  The  publication  deals  in  a  gen¬ 
eral  way  with  central  station  heating 
and  is  illustrated  throughout  with  views 
of  private  residences,  business  blocks, 
public  buildings,  etc.,  located  in  all  parts 
of  the  United  States  and  Canada  which 
are  now  being  heated  by  live  and  exhaust 
steam  from  central  stations  installed  by 
the  American  District  Steam  Co.  There 
arc  also  illustrations  of  the  company’s 
methods  of  construction  and  other  points 
of  mechanical  interest.  The  book  is  well 


worthy  of  a  place  in  every  engineer’s 
library,  Pp.  56.  Size  8  x  10^  in. 

Vacuum  Cleaning  of  Schoolhouses,  by 
Thomas  D.  Perry,  is  a  reprint,  in  pam¬ 
phlet  form,  of  a  series  of  articles  that 
appeared  in  the  American  School  Board 
Journal,  of  Milwaukee,  Wis.  The  articles 
review  the  methods  employed  in  vacuum 
cleaning,  both  with  portable  and  station¬ 
ary  outfits,  and  include  the  results  of  a 
number  of  tests  with  different  types  of 
apparatus.  One  of  the  articles  gives  out¬ 
line  specifications  for  vacuum  cleaning 
equipment.  Pp.  44.  Size  4J4  x  in. 

Kauffman  Quality — Kinealy  Air  Purify¬ 
ing,  Cooling  and  Humidifying  System  is 
the  title  of  a  well-designed  and  exhaus¬ 
tive  catalogue  lately  published  by  the 
Kauffman  Heating  &  Engineering  Co., 
St.  Louis,  Mo.  The  catalogue  is  intend¬ 
ed  for  the  use  of  architects,  engineers, 
contractors  and  the  general  public  who 
are  interested  in  the  subject  of  air  purify¬ 
ing  and  air  conditioning.  The  company’s 
engineering  staff  includes  Prof.  J.  H. 
Kinealy,  the  inventor  of  the  system  and 
apparatus.  •  Full  details  are  given  regard¬ 
ing  the  high  grade  of  materials  used  in 
the  Kinealy  air  purifier,  together  with 
detailed  directions  for  its  installation  and 
operation.  .\  special  section  is  devoted 
to  data  for  the  Kinealy  air  washer,  Types 
A  and  K,  while  a  number  of  pages  are 
devoted  to  engineering  data  in  connec- 


THE  VALVE  THAT  WORKS 


89  Mowell  Automatic 
Relief  Valves  are  in¬ 
stalled  in  the  Doherty 
Silk  Mill,  in  Paterson, 
one  of  the  most  up-to- 
date  plants  in  the  country 
and  THE  SYSTEM 
WORKS  PERFECTLY 


Send  for  descriptive  matter,  telling  how  the  Mowell 
Automatic  Relief  Valve  is  suited  to  Exhaust  and  Low 
Pressure  Steam  Heating,  how  it  expels  all  air  and 
water  from  the  radiator  and  how  easy  it  is  to  keep 
clean. 

Augustus  Mowell 

249  Graham  Avenue,  PATERSON,  N.  J- 
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tion  with  humidity  work.  Numerous  il¬ 
lustrations  of  the  apparatus  serve  to 
bring  out  clearly  the  various  points  men¬ 
tioned  in  the  descriptive  matter.  Views 
of  buildings  equipped  wtih  the  Kinealy 
apparatus,  in  several  cases  accompanied 
by  striking  testimonials,  are  a  notable 
indication  of  the  efficiency  of  the  appa¬ 
ratus,  as  indicated  by  its  wide  use.  Pp. 
55.  Size  8  X  in. 

Royal  Smokeless  Boilers,  made  by  the 
Hart  &  Crouse  Co.,  Utica,  N.  Y.,  is  the 
title  of  an  interesting  publication  devoted 
to  the  type  of  heater,  which  is  equipped 


with  a  down-draft  grate.  The  point  is 
made  that  this  boiler  will  burn  soft  coal 
of  any  grade  without  showing  smoke. 
The  boiler  is  of  water  tube  construction, 
having  two  fires.  Raw  fuel  is  thrown  on 
the  upper  grate,  through  which  water 
circulates.  The  fire  burns  downward,  so 
that  all  smoke  and  gases  must  pass  down¬ 
ward  through  the  body  of  fire,  with  the 
result  that  opportunity  is  given  them  to 
become  fully  ignited  and  thus  perfect 
combustion  secured.  Many  buildings  are 
shown  which  have  been  equipped  with 
this  type  of  boiler.  Pp.  48.  Size  8  x  8  in. 


BOOKS  ON  HEATING  AND  VENTILATION 


Heating  and  Ventilating  Buildings,  a  standard  manual 
for  heating  engineers  and  architects.  By  Prof. 
R.  C.  Carpenter.  Fifth  edition,  largely  rewritten. 
577  pages.  277  Uls.,  8vo,  cloth.  $4.00. 

Baldwin  on  Heating;  or  Steam  Heating  for  Buildings 
By  William  J.  Baldwin.  Fifteenth  edition.  Re¬ 
vised  and  enlarged.  391  pages  131  figures. 
Si*e,  5x7  Va  in.  Contains  descriptions  of  steam 
heating  apparatus  tor  warming  and  ventilating 
Urge  buildings  and  private  houses,  with  remarks 
and  tables.  Cloth,  $2.50. 

Handbook  for  Heating  and  Ventilating  Engineers.  By 
Prof.  James  D.  Hoffman  and  Benjamin  F.  Raber. 
The  latest  book  on  this  subject.  Unusually  com¬ 
prehensive.  320  pages,  with  4S-page  appendix. 
Size  4>4x6fi  in.,  bound  in  flexible  leather.  Price, 
$3.50. 

Qaestions  and  Answers  on  the  Practice  and  Theory 
of  Steam  and  Hot- Water  Heating.  By  R.  M. 
Starbuck.  Illustrated.  $1.00. 

Ventilation  of  Buildings.  By  William  G.  Snow  and 
Thomas  Nolan.  83  pages.  Pocket  size.  Con¬ 
tains  a  statement  of  the  general  principles  of  ven¬ 
tilation  and  of  their  application  to  different  kinds 
of  buildings.  Boards,  50c. 

Steam  Heating  and  Ventilation.  By  Wm.  S.  Monroe. 
Containing  formulas  and  data  valuable  in  the  de¬ 
signing  of  heating  and  ventilating  plants.  Price, 
$2.00. 

Air-Conditioning.  By  G.  B.  Wilson.  Being  a  short 
treatise  on  the  humidification,  ventilation,  cooling 
and  the  hygiene  of  textile  factories — especially 
with  relation  to  those  in  the  U.  S.  A.  With  fig¬ 
ures.  12mo.  Illustrated.  143  pages.  Price,  $1.20. 

Steam-Electric  Power  Plants.  By  Prank  Koester.  A 
practical  treatise  on  the  design  of  Central  Light  and 
Power  Stations  and  their  economical  construction 
and  operation.  473  pages.  340  ills.  Price,  $5.00. 

Light,  Heat  and  Power  in  Buildings.  By  Alton  D. 
Adams,  M.  E.  The  purpose  of  this  volume  is  to 
present  in  compact  form  the  main  facts  on  which 
selection  of  the  sources  of  light,  heat  and  power 
in  buildings  should  be  based.  The  problem  is  to 
determine  the  kind  of  equipment  that  will  yield 
the  service  required  at  the  least  cost.  12mo. 
Cloth,  $1.00. 

Practical  Steam  and  Hot  Water  Heating.  By  Alfred 
G.  King.  Containing  over  300  detailed  illustra¬ 
tions.  The  book  is  a  working  manual  for  heating 
contractors,  journeymen  steam  fitters,  architects 
and  builders.  Describes  various  systems  of  heat¬ 
ing  and  ventilation  and  includes  useful  data  and 
tables  for  estimating,  installing^  and  testing  such 
systems.  8vo.  367  pages.  Price,  S3. 00. 


Dean’s  System  of  Greenhouse  Heating,  by  steam  of 
hot  water,  with  formulas  for  obtaining  different 
temperatures,  by  Mark  Dean.  Price,  $2.00. 

Power,  Heating  and  Ventilation.  By  Charles  L. 
Hubbard,  B.S.,  M.E.  A  treatise  for  designing  and 
constructing  engineers  and  architects.  The  whole 
subject  of  heating  is  covered,  including  the  heating 
of  large  institution.^  with  central  plants.  Space  is 
also  devoted  to  electrical  matters  connected  with 
steam  plants.  647  pages.  Price,  $5.00  (three 
volumes  in  one). 

Notes  on  Heating  and  Ventilation.  By  John  R. 
Allen.  152  Pages.  34  illustrations.  Size,  4  t^x 
6  Va  in.  One  of  the  new-  books,  brought  quite  up 
to  date,  and  containing  much  information  to  guide 
the  intelligent  steam  fitter  in  th""  installation  and 
heating  and  vetitilating  apparatus.  Cloth,  $2.00. 

Hot-Water  Heating  and  Fitting.  By  W.  J.  Baldwin 
Fourth  edition.  Price,  $4.00. 

Steam  Fitters’  Computation  and  Price  Book,  abridged. 
By  Mark  Dean.  Price,  $2.50. 

Practical  Treatise  Upon  Steam  Heating.  By  F.  Dye. 
Embracing  methods  and  appliances  for  warming 
buildings,  etc.  Lowipressure,  high  pressure  and  ex¬ 
haust  steam.  8vo,  cloth,  illustrated.  Price,  $4.00. 

The  School  House.  Its  Heating  and  Ventilation. 
By  J.  A.  Moore.  204  pages,  illustrated.  $2.00. 

A  Manual  of  Heating  and  Ventilation,  for  engineers 
and  architects,  embracing  tables  and  formulas 
lor  dimensions  of  pipes  for  steam  and  hot-water 
boilers,  flues,  etc.  By  F.  Schumann.  Second 
edition,  revised  and  enlaiged.  12mo,  $1.50. 

German  Formulas  and  Tables  for  Heating  and  Ven¬ 
tilating  Work,  especially  adapted  for  those  who 
plan  or  erect  heating  apparatus.  By  Prof.  J.  H. 
Kinealy.  Illustrated.  Price,  $1.00. 

Tables  for  Calculating  Sizes  of  Steam  Pipes.  By 
Isaac  Chaimovitsch.  A  manual  for  the  determina¬ 
tion  of  steam  pipe  sizes  for  low  pressure  heating. 
48  pages.  4  insert  tables.  Price.  $2.00. 

Centrifugal  Fans.  By  J.  H.  Kinealy.  A  theoreticat 
and  practical^  treatise  on  fans  for  moving  air  in 
large  quantities  at  comparatively  low  pressures. 
206  pages.  39  diagrams.  Full  limp  leather  pock- 
etbook  round  corners,  gilt  edges.  Price,  $5.00, 

The  Principles  of  Heating.  By  William  G.  Snow. 
A  practical  and  comprehensive  treatise  on  Applied 
Theory  in  Heating.  161  pages.  42  illustrations. 
38  tables.  Size,  6x9  in.  Cloth,  $2.00. 

An  Outline  of  Warming  ard  Ventilating.  By  William 
J.  Baldwin.  I’rice,  SI .00. 

Modern  Sanitary  Plumbing,  Steam  and  Hot  Water. 
By  James  J.  Lawler.  400  pages.  228  illustra¬ 
tions.  Size,  6x9  in.  This  is  the  latest  edition  of 
Mr.  Lawler’s  well-known  work  on  this  subject 
Price,  $5.00. 
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